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ABSTRACT
This study employs a decolonial multidisciplinary approach to explore the sociocultural dimensions of a corporate-led coral reef restoration program implemented in a
small island community in Indonesia framed as a conservation and food security initiative.
Coral Reef Restoration (CRR) has gained increased attention as a coral conservation tool
to supplement traditional approaches to tropical marine management (Boström-Einarsson
et al. 2020). Like many other forms of conservation, CRR programs are often posed as dual
conservation and development programs, aimed at achieving both ecological and social
outcomes. Despite the intention to meet both conservation and development goals, CRR
studies have been criticized for disproportionately focusing on ecological outcomes and
neglecting social ones (Hein et al. 2017). Studies considering human dimensions of CRR
(Rani et al. 2020; Hein et al. 2019; Uribe et al. 2018), have utilized a limited socioecological systems lens ignoring important socio-cultural factors that may influence the
ways that local people engage with CRR initiatives (Dacks et al. 2019; Cote & Nightingale,
2012). Drawing on concepts from environmental anthropology, feminist science and
technology studies, environmental history, and conservation science I highlight the role of
power relations, cultural beliefs, and values in human-environmental systems-- factors
identified as strongly influential on social outcomes of marine conservation programs
(Kamat and Kinshella 2018) that have been underexplored in the nascent field of CRR.
I collected data over eight months between 2016 and 2019 using an ethnographic
mixed-methods approach. Structured household surveys, key informant interviews, and
informal interviews were conducted in the Restoration Village, as well as villages on three
neighboring islands (N=154). Ethnographic research methods were employed over an

extended period to capture how the reef restoration program and its technologies influence
and shift how local people relate to their surrounding coral environments. These findings
were used to inform the restoration group on the cultural specificity of the local community
so that they may better provide locally-meaningful socio-cultural benefits and develop
improved modes of community engagement. I specifically investigated: 1) perceived
socio-cultural benefits of CRR to the local community; 2) impacts of CRR on local food
security and overall wellbeing; and 3) local socio-cultural barriers and limitations of CRR
as a mechanism for improving food security.
This ethnographic study revealed context-specific factors that shape human
environmental relations in the Restoration Village. Specifically I identified that:
1) Local people primarily valued nearby reefs for storm protection
2) Fish contributed to food security primarily as an income source to purchase other
foods.
3) Fishers are mainly organized through patron-client systems that target pelagic
species; leading to most fishers having minimal dependency on adjacent reefs.
4) Complex social and trade networks associated with patron-client networks
presented barriers to a community transition to reef-based fishing activities and
equitable community access to potential food security benefits generated from
reef restoration.
Informal interview data also shed light on the unintended negative impacts of the
restoration program on the wellbeing of local community members. Respondents
revealed feelings of vulnerability, fear, and disempowerment related to the restoration
project. Despite the restoration project's best intentions to create a community-based

conservation program, the transactional relation that has developed between the
community and the corporate funded project has slowly evolved to fears of multiple
forms of dispossession. Initially viewed as a source of supplementary income, the project
is now widely viewed by respondents as a process where local people have sold their
rights to marine territories they once managed. This study highlights the importance of
examining socio-cultural complexities, historical context, and micro-political systems at
the local level in order to understand evolving realities in the Anthropocene and to inform
marine conservation programs of critical social factors that may affect their long-term
success.
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CHAPTER 1: GENERAL INTRODUCTION
Statement of the Research Problem
Coral reefs are declining globally at an unprecedented rate due to rising sea
surface temperatures, ocean acidification, polluted run-off, and other environmental
issues (De’ath et al. 2012; Alvarez-Filip et al. 2009; Wolff et al. 2018). Marine scientists
and conservation practitioners are tirelessly working to abate the loss of these critical
ecosystems and are beginning to adopt novel conservation tools (Anthony et al. 2017).
Coral reef restoration (CRR) in particular is becoming increasingly mainstream as a
mechanism for mitigating local reef degradation problems and has gained popularity as a
tool for supplementing more traditional styles of management such as marine protected
areas and sustainable fisheries management (Gardner et al. 2003; Pandolfi et al. 2003).
Despite its popularity, CRR is in its infancy (Hein et al. 2017). Existing methods are
constantly evolving, and new ones are emerging. Furthermore, there are no clear-set
indicators of success and studies that do explore the impacts of reef restoration are
dominated by research evaluating the success of biological and ecological outcomes,
while the social dimensions are left largely ignored (Clark and Edwards 1995; Chapman
and Underwood 2010; Bruckner 2006; McCarthy and Wapnick 2006; Hein et al. 2017).
This deficit is especially problematic because many CRR programs have explicit social
objectives (i.e. food security or alternative livelihoods) and adopt community-based
models where local people are directly involved and may be heavily impacted.
Currently, community-based systems have the potential to bring benefits to island
and coastal communities and to improve overall community support for restoration
initiatives that in turn can improve the wellbeing of local people. However, this potential
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may not be realized often due to restoration practitioners' inability to holistically
understand the historical and contemporary relationships that island and coastal people
maintain with the marine environment and each other or to integrate that knowledge into
more effective and equitable forms of restoration engagement. This research project
furthers the knowledge-base about coral restoration interventions to assess how they can
be more equitable, ethical, and just for island and coastal-based lives.
Although there has been a shift from neo-colonial fortress conservation to more
socio-ecological approaches (Charles and Wilson, 2009), current modes of integrating
nature and people continue to imagine the natural and the human separately. Such
approaches to conservation emphasize understanding unpeopled systems and neglect
social and cultural landscapes. This often leads to the oversimplification of communities
within conservation efforts and the assumption that they are homogenous entities,
especially in small island contexts. In some instances, these assumptions contribute to
inequitable access to participation and benefits associated with conservation projects
(Pollnac et al. 2001), which in turn can cause inter-community conflict, negative
community attitudes towards the project, and even the overall failure of the project
(Agrawal and Gibson, 1999). Exploring the social and cultural aspects of human
interactions with coral reef restoration through a decolonial multidisciplinary approach
could allow for a more equitable mode of imagining and restoring small island systems,
leading to improved conservation and restoration strategies.
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Specific Aims
In this study, I investigate a long term CRR project within a small island community
in the Spermonde Island archipelago of Indonesia using a mixed-methods ethnographic
approach. Through a decolonial multidisciplinary lens, I examine the island community
dynamics that stem from a privately-funded, community-based coral restoration project
to understand how projects such as these reorganize relationships between local people
and the environment and between local people and the intervening CRR practitioners. I
intentionally approach this system through a decolonial multidisciplinary framework
rather than through the more widely used social-ecological system (SES) approach in
order to highlight socio-cultural attributes that are important to this human-environmental
system, yet are often neglected when SES approaches are applied. Specifically, these are
attributes that cannot be quantitatively evaluated for comparison to data collected through
natural science methods, an attribute of quantitative research that can be overly-valued in
SES research (Moore, 2019). Drawing from a variety of conceptual, theoretical, and
methodological tools, I attempt to account for the political and cultural entanglement of
communities within coral reef ecologies beyond the limited capacity of SES, which
traditionally leans more towards apolitical ecological objectives and fails to be aware of
the colonial legacy of many coral conservation initiatives (Cote & Nightingale, 2012;
Lauer, 2016; Dacks et al. 2019).
To understand the impacts of coral restoration interventions on coral reef human
environmental systems, this study aims to answer the following questions:
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1) What are the historical and contemporary power dynamics that influence the
capacity for equitable islander participation in a community-based corporate-led
project in the Spermonde?
2) What are the future human and ecological consequences that may result from
external restoration interventions in small island communities?
3) How do islander's perceptions of their changing role in a coral reef/ small island
system influence their understanding of the costs and benefits associated with a
CRR project?
In order to explore the questions posed above, the following 3 research objectives
were established:
Objective 1
Investigate how the human dimensions of coral reef ecosystems and reef restoration are
currently evaluated in the field of coral restoration science in general.
Objective 2
Investigate the perceived socio-cultural values of coral reef ecosystems and the locallyvalued benefits of CRR in the Spermonde.
Objective 3
Investigate the potential social consequences that may result from the CRR program and
the potential barriers to accessing reef restoration benefits in the Restoration Village.
Theoretical Points of Departure
In the context of this study, a decolonial multidisciplinary approach refers to the
application of theories and methods across various disciplines (i.e. environmental
anthropology, political ecology, feminist science and technology studies, environmental
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history, conservation science, etc.) that shed light on the colonial and neocolonial
histories of the study site and how those histories may influence the ways local people
may perceive restoration intervention practices as marginalizing. By taking a
multidisciplinary approach, I demonstrate that complex systems, like human
environmental systems, require multiple methods and bodies of knowledge to fully
disentangle and understand how restoration programs may therefore impact them.
The decolonial dimension of this approach highlights how current restoration
practices may lead to the neocolonial exploitation of local communities by outside
interests. By adopting a decolonial multidisciplinary approach to the study of coral
restoration, I aim to show how restoration practices can lead to potentially problematic
power dynamics and the further marginalization of local people, while also shedding light
on project solutions that may lead to more equitable restoration outcomes.
In this study I have drawn on multiple sets of conceptual, theoretical, and
methodological tools, including Subramaniam’s (2014) naturalcultural approach,
Hayward’s (2012) concepts of aquapelago and aquapelagic societies, and West’s (2006
and 2016) scholarship on the social effects of conservation and development, to examine
how interactions between islanders and a specific Indonesian corporate-sponsored coral
restoration project influence human-environmental and inter and intra-island relations
over time. The research methods highlight the importance of understanding both human
and non-human actors within the marine realm and the necessity of acknowledging the
past, present, and future entanglement of these entities in order to design conservation
management strategies with decolonial potential.
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Anthropocene Islands
This research is intentionally situated within the geologic epoch of the
Anthropocene. The Anthropocene refers to the period of geologic time where human
activities began to impact the physical (i.e. geological, chemical, biological) processes of
the Earth. It is also understood as a marker of a “philosophical shift” in the ways that
people have begun to re-assess human relations with other life forms and forms of life
(Moore, 2019, p. 6). When thinking about the Anthropocene, environmental change, and
how small island communities are situated within this change, I adopted Moore (2019)’s
conceptual frameworks of “Anthropocene Islands.” In her book, Moore describes how
the entanglement of science, tourism and small islands has led to local environmental
concerns of small islands being described by researchers and entrepreneurs as “evidence
of ongoing global environmental change,” a frame which she refers to as the
“Anthropocene Island” (Moore, 2019, p.5). This science driven process is “radically
inclusive of local communities and economies, providing opportunities for the tourist
industry to reinvent itself as part of a global market for sustainable tourism destinations”
(Moore, 2019, p.5). In my work I extend this idea of Anthropocene Islands to show how
global corporations can also “reinvent” themselves through scientific evidence-building,
using small islands to enhance global brands with themes of sustainable development
and social responsibility. Within this Anthropocene Island frame I describe how new
entanglements of industry, science, and small island communities emerge on the ground,
leading to new collaborations, new technologies (i.e. coral restoration infrastructure) and
further environmental changes.
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Naturecultures
Subramaniam’s (2014) idea of natureculture is a concept from feminist science and
technology studies that facilitates a paradigm shift to integrate "the human" and "the
environment" as a single entangled idea while also conveying the unified concept
rhetorically through the integration of the words nature and culture into a singular term.
The idea of natureculture reveals academic shortcomings wherein discrete disciplines
perpetuate gaps in knowledge by ignoring “the teeming life between the worlds of
natures and cultures” (Subramaniam, 2014, p. 27 ). Natureculture thus calls for
interdisciplinary approaches that acknowledge the integral role human cultural and
historical processes, laden with uneven power relations and contingent events, play in the
evolution of complex ecologies and the role nonhuman organisms play in human social
lives, bridging the gap between two worlds that traditionally have been studied as discrete
entities.
Other feminist scholars have made similar calls for politically engaged
interdisciplinary thinking because natural science historically assesses an issue within the
domain of apolitical physical science, ignoring the socio-cultural processes that shape
material realities. From the medical sciences to conservation biology, there have been
numerous case studies revealing that overly disciplinary approaches to understanding
nature are problematic and that both cultural and biological factors shape natural systems
(Agrawal and Gibson, 1999; Fausto-Sterling, 2005; Ogden, 2011; Waylen et al. 2013;
Haenn et al. 2014; Moore, 2019). Fausto- Sterling’s (2005) work uses material studies of
bodies and medicine to reveal the difficulties traditional scientific frameworks pose to
understanding the human body (Fausto-Sterling, 2005). Similarly, in the field of
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biodiversity conservation, scholars describe how the rigidness of ecological science can
prohibit the overt integration of local or traditional ecological knowledge into
biodiversity management, resulting in less effective management and a limited
understanding of local ecosystems (i.e. Agrawal, 1995; Pollnac & Johnson, 2005;
Garcia-Quijano, 2009; Cote and Nightingale, 2013; Heann et al. 2014; Sterling et al.
2017; Dacks et al. 2019). For example, scholars studying the conservation and
management of coastal fisheries have advocated for decades for further integration of
local knowledge into understanding these complex ecosystems. Because little is
scientifically known about the ecosystem processes of coastal fisheries scholars have
argued that “by privileging the information gathered by Western Science to the extent of
ignoring fishers knowledge, humanity runs the danger of ‘missing the boat’ on fisheries
sustainability” (Johnannes et al. 2000; Garcia-Quijano, 2009. p. 20)
Natureculture also highlights the fact that science itself is constructed through a
particular cultural lens. When such "formal" Euro-American science is applied in other
naturalcultural worlds, such as through "conservation as development" projects, this
science can be innately colonial, limiting the flow of knowledge from other sources,
marginalizing local communities, erasing key participants from research projects and
land or marine scapes (West, 2006). In Subramaniam's words, this science creates ghosts.
In the case of my own research in the Spermonde, the ghosts created through the coral
restoration initiative are those who have been ignored and excluded from participation,
even in the name of community participation, an all too common trend in conservation
interventions.
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Colonialism & Whiteness
Science can be inherently colonial, even in postcolonial contexts. From international
ocean exploration to agricultural expansion in the Florida Everglades, scientific pursuits
are often undertaken for nationalistic and/or imperialistic purposes, resulting in the
marginalization, displacement, or forced emplacement of people (Ogden, 2011;
Rozwadowski, 2005; Tsing, 2011; Cooper and Stoler, 1997; Stoler, 1995). In some cases,
colonial wrongs have been acknowledged and attempts to rectify them have been made
(i.e. the move from fortress conservation to community-based initiatives in many
conservation efforts and the increasing recognition of traditional ecological knowledge in
scientific studies); however, neocolonial acts continue to permeate scientific fields.
For example, Reardon and Tallbear’s (2012) assessment of geneticists and
anthropologists’ utilization of native people’s DNA illustrates this point. It is commonly
understood among scientists that hierarchical ideas of human race are invalid. However,
some scientists continue to conduct supposedly universal, "humanist" research in ways
that mask the continued exploitation of disadvantaged peoples, especially indigenous
groups. These processes reduce Native peoples to “mere repositories of DNA”—a
process that Reardon and Tallbear link to historical relations between whiteness and
property (following Harris, 1993). Historically, white populations of researchers access
indigenous biological information with the justification that they (the white populations)
are the only people with the capacity to transform it into “something of value and use” for
all people, thus reducing indigenous and local people to sources of data while discrediting
their modes of understanding. This fundamentally colonialist move subtly upholds
systems of white supremacy and privilege.

9

In addition to discrediting local knowledge and local perceptions, the overall act of
scientific intervention in marginal populations has neocolonial tones. Scientific
practitioners have viewed themselves within development contexts as "great white
saviors" who help helpless "others" (Escobar, 1995). In the case of marine conservation,
agendas are often established with both conservation and development objectives by
scientists and decision makers who do not live in the communities they are intervening
in. Development objectives are commonly superficially coupled with conservation
objectives, and development outcomes are assumed to result from conservation outcomes
(Clifton and Foale 2017). These assumptions are problematic and have led to
development outcomes either not being realized or not being appropriate for a particular
sociocultural context.
Wild Landscapes
Conventional views of conservation famously exclude certain people or specific
species from supposedly wild landscapes. While practitioners acknowledge human
impacts to the environment and the benefits of "ecosystem services" for people, Ogden
(2011) points out that more complex and entangled forms of human/nature relationships
are not as well integrated into current conservation practices. Wilderness is
conventionally viewed as landscapes that are unpeopled (Cronon, 1996), wherein humans
are seen as “threats to nature’s purity” (Ogden, 2011, p. 2). Therefore, in order to
conserve and restore natural systems, people must be removed from those systems.
Ogden explains that such ecosystem approaches “tend to disarticulate the humanity of
nature by focusing solely on the anthropogenic stressors to ecological systems or by
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conceptualizing humans as externalized beneficiaries of the ecosystem’s services”
(Ogden, 2011, p. 4).
Relatedly, in his study of the mass extermination of goats in the Galapagos, Bocci
(2017) explores the way that goats are viewed as invasive species and external agents of
change rather than as variables entangled in the physical and cultural landscape of the
Galapagos (Bocci, 2017). He shows how an introduced species became an integral part of
the cultural landscape for migrant islanders, only to be violently removed in an
interventionist restoration project. His work highlights the idea of care and that in order
to “care” for the endemic, and "wild" Galapagos tortoise, conservation practitioners “take
care” of goats by removing them from the landscape, thereby paradoxically creating
"rewilded" islands through an excess of human labor. Fortwangler (2009) also
documented this prioritization of care on St. John’s in the Caribbean. Local people
perceived the Virgin Islands National Park officials’ attempts to eradicate invasive plant
and animal species in order to recreate pre-human ecosystems as a process that also
erased local peoples’ own history from the landscape, ignoring the interconnectedness
between island people and non-native species.
This notion of “rewilding” and returning a landscape to its “natural” state is an issue
repeatedly confronted in conservation management and is central to classical fortress
conservation practices such as those illustrated by Bocci (2017), Ogden (2011),
Fortwangler (2009), and Cronon (1996). Regardless of their human or non-human status,
populations of non-belonging life forms are removed from landscapes for the purpose of
caring for an imagined "pure" ecosystem or organism. This hierarchical act of
categorization where one organism is considered more valuable than others and therefore
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more worthy of protection, while another organism will be eradicated, loops back to
colonial assumptions about who gets to decide what belongs and what is valued in a
given environment.
Scholars have called for a paradigm shift and a change in rhetoric to reimagine
wilderness in a way that can redefine landscapes as entangled interactions rather than as
pristine states (Ogden, 2011; Bocci, 2017; Kirksey, 2015; Lewis, 2003). Kirksey (2015)
introduces the idea of "wildness", arguing that human and nonhuman interactions
materially shape landscapes and that landscapes are not static physical locales. Ogden
(2011, p. 27) similarly argues that interactional, rhizomatic landscapes are constantly
“forming shifting assemblages and alliances” between people and organisms. Moreover,
Lewis (2003) shows how the meaning of a given interactive landscape can vary
depending on who is looking, and therefore subjectivity shapes perceptions on landscapes
and the ways in which humans interacts with them.
Conservation as Development
"Conservation as development" approaches to resource management and
conservation aim to achieve conservation and development goals simultaneously (Berkes,
2004; West, 2006). In the "developing world" context, this trend has rapidly modified the
traditional narratives of fortress conservation for several decades, as the environment is
increasingly viewed as a dual human environmental system where human wellbeing is a
criterion of sustainably managed system. This paradigm shift is largely attributed to the
failures of ‘fortress conservation' in which conservation strategies were seen to “distress
human populations, especially those who are less powerful, politically marginalized, and
poor” (p. 1, Redford & Agrawal, 2007). Given these moral criticisms, community-based
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approaches have been frequently adopted to mitigate the social injustices of more
traditional conservation practices and to enact conservation as development goals.
Community-based conservation as development projects have been found to bring
some economic opportunity and empowerment to communities, while simultaneously
achieving conservation objectives (Weeks and Jupiter, 2013; Frey and Berkes, 2014).
Providing locally-valued benefits can lead to ongoing community support, contributing to
the longevity of conservation programs (Pollnac and Pomeroy, 2005). And wellmanaged, community-supported, and community-designed conservation projects can
contribute to greater equity of benefits and positive community views of conservation
projects (Mahajan and Daw, 2016). But despite the potential for success by some
definitions, many community-supported projects have a low success rate, and the merits
of this approach remain heavily criticized (Berkes, 2004).
One factor resulting in the failure of community-based conservation projects is a
lack of understanding of the social dynamics of impacted communities as well as a
blindness to the role of project intervention in these community dynamics (Waylen et al.
2010). Practitioners often assume that communities are socially homogenous, leading to
the inequitable distribution of benefits associated with the project (Agrawal and Gibson,
1999; Kottak, 1990; Scott, 1998). Holistically understanding the heterogeneous impacts
is often poorly prioritized in conservation management programs; however it has been
identified as a pressing need to better design successful resource management and
conservation programs (Gurney, 2015). This is because the dynamics revolving around
resource management and conservation projects are complex and context-dependent
(Mahajan and Daw, 2016). Social complexity is difficult to account for in project design,

13

especially when local history, knowledge, relationships, authority, and preferences are
not incorporated into project designs from the outset. Despite conservation practitioner's
good intentions to balance conservation objectives and development goals, the inability to
fully understand the social and environmental impacts of community-supported
conservation projects can result in actual and perceived inequalities within involved
communities. This can not only jeopardize the social fabric of communities, but it can
also influence local support for the long-term success of conservation projects,
exacerbating neocolonial hostilities (Mahajan and Daw, 2016; Jones and Qiu, 2011;
Lowe, 2006).
Corporate Social Responsibility
The conservation-as-development initiative examined here has the added complexity
of being conducted as a corporate social responsibility (CSR) project conducted by a
large multinational corporation that has vested interests in the fisheries of Indonesia. CSR
results from the fact that responsibility for conservation and sustainability continues to be
passed on from the State, International Government Organizations, and NGOs, onto the
private sector. More and more frequently, corporations and businesses put forth annual
sustainability reports to display how they have offset the environmental damage that their
industries generate by contributing to environmental well-being through philanthropic
endeavors (Bice, 2011; Essah and Andrews, 201). Over the past decade, anthropologists
have examined how CSR “reconstitutes social relations…and creates new domains for
the exercise of corporate power” (p. 11, Dolan & Rajak, 2016). As the adoption of these
practices grows, the motivations behind these efforts must be assessed and the products
of these initiatives need to be investigated to determine if reported results are genuine or
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if such initiatives are superficial publicity stunts. Additionally, this new mode of
exhibiting power needs to be further explored in relation to coral restoration, which is
rapidly growing in popularity as a favorable means to exhibit CSR in regions like
Indonesia and the Coral Triangle.
Dispossession and Conservation
Dispossession has been argued to be a recurring theme of conservation globally
(Chatty & Colchester, 2002; Choudhary, 2000; Geisler, 2004; Geisler & Letsoalo, 2000).
For example, the establishment of protected areas for the purpose of protecting
vulnerable species or ecosystems has led to the displacement of tens of millions of people
from the landscapes (and seascapes) where they have historically resided, farmed, hunted,
fished and foraged (Agrawal & Redford, 2009). While there are examples of protected
area programs that lead to successful social and economic outcomes (Glaser et al. 2010;
Persha, 2011; Cinner et al 2012), many scholars argue that this process prioritizes the
conservation of rare species and/or vulnerable ecosystems over social equity and human
welfare; and is thus a new form of ‘accumulation by dispossession’ (West 2016; Corson
& MacDonald, 2012; Neves & Igoe, 2012; Kelly, 2011). This unintended consequence is
however paradoxical as many forms of conservation aim to simultaneously achieve both
conservation and development goals (i.e. poverty alleviation through non-extractive
forms of resource use) (McShane & Wells, 2004).
West (2016) further articulates this process of dispossession as a way in which
conservationists delineate local communities’ resource governance practices and
environments as ‘prior nature’ and ‘prior practices’. She notes how this perspective
facilitates dispossession by devaluing local knowledge and practices, producing and
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reinforcing inequality. This conceptual framework of dispossession emphasizes how
modes of conservation engagement creates both material and non-material forms of
dispossession. This framework facilitates thinking about dispossession and conservation
beyond the loss of rights to space and resources, to consider non-spatial forms that are
inherent to small island life.
Aquapelagoes and Aquapelagic Society
I look to Philip Hayward’s concepts of aquapelago and aquapelagic society to think
about relations between people and seascapes within the context of small island coral reef
systems. The aquapelagic framework aids in conceptualizing the interconnectedness of
humans and their environment in small island coral reef systems because it emphasizes:
1) the entanglements between islands, island people, and oceans as critical component of
small island life and 2) that small island life is not bound to the functions that occur on
land. A fundamental part of thinking aquapelagically is the notion that an aquapelago is
“an entity constituted by human presence in and utilization of the environment (rather
than as an ‘objective’ geographical entity)” (Hayward, 2012; p. 6). This is an important
point when considering small island communities where everyday life takes place on both
seascape and landscape, and therefore should be considered holistically and
simultaneously. Therefore, thinking aquapelagically about these complex entanglements
allows for greater insight into the potential consequences of marine CRR, a conservation
practice that is only increasing in popularity.
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Building a Decolonial Multidisciplinary Practice
By adopting this eclectic mix of theoretical and conceptual framings in my
dissertation research, my approach aims to highlight how such adaptive methods and
disciplinary approaches better fit the human environmental complexities I observed
throughout my ethnographic fieldwork. Also by implementing decolonial framings I
acknowledge dimensions of conservation and reef restoration that are historically
neglected, yet are enormously influential in driving human-environmental processes. This
theoretical ‘toolkit’ evolved from my field observations which led me to search for ways
of making sense of what I was seeing. In this sense my research is highly exploratory and
disciplinarily broad. Bouncing between literature and observation allowed me to develop
a more holistic view of the human dimensions of coral restoration and to better
understand the role that these dimensions play in coral reef systems.
Ethnographic Context
The Island Community
Field data was collected over a cumulative 8 months between over four, one to threemonth field seasons, between May 2017 and August 2019. This study primarily takes
place in a small island community that I refer to as the “Restoration Village”, which is
located in the Spermonde Archipelago of Indonesia. I intentionally do not name the
island or the corporate group that is implementing the restoration program in order to
protect the identity of the communities involved and because the project is currently
ongoing. The Spermonde archipelago is located off the coast of Makassar, the capitol of
South Sulawesi. This archipelago is composed of approximately 120 islands with a total
area of 400,000 hectares. About 54 of the islands are densely inhabited (Glaser et al.
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2010). Reef ecosystems are severely degraded in the region due to heavy use of
destructive fishing gear for regional and international fish markets and coral harvesting
for the international aquarium trade (Glaser et al. 2010; Ferse et al. 2012). Fishing is the
dominant livelihood across the archipelago and the Spermondes are home to the largest
coral reef fishery in Indonesia (Ferse et al. 2012; Tomescik et al. 2000).
I collected field data on three neighboring islands. The Restoration Village is located
on one island that is dominated by pa’gai fishers, a type of fishermen who fish on larger
vessels, target pelagic species, and typically go on long fishing voyages all across
Indonesia. These fishing practices make this community distinct from other fishing
communities in the Spermondes. The neighboring island communities that were surveyed
partake in a range of pelagic and coral reef fisheries and utilize a wider range of gear
types than the Restoration Village. These communities also reside on relatively larger
islands and have larger populations.
The Restoration Village island, where I conducted the bulk of my fieldwork, is 140
meters long and has 1100 inhabitants, excluding children. It is surrounded by fringing
reefs that have been damaged by destructive fishing practices, however, the use of
destructive methods has greatly reduced in recent years. The island community is
predominantly Muslim and they are of the Makassarese ethnic group—1 of the 3 major
ethnic groups of the region. On average, community members attain an equivalent of a 6th
grade education.
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The Coral Restoration Project
The community-supported coral restoration project was implemented through a
science and sustainability subsidiary of the aforementioned multinational corporation,
which has several ongoing corporate social responsibility (CSR) initiatives globally. I
refer to this entity as the “Restoration Company.” Again I intentionally do not name the
corporate group that is implementing the restoration program in order to protect the
identity of the communities involved and because the project is currently ongoing. The
Restoration Company sources most of its raw natural resources from Indonesia, including
fish—a primary ingredient for some of their products. Their coral restoration initiative
aims to accommodate for these practices by introducing sustainable resource
management technologies to improve livelihoods in the region.
This community-supported coral restoration project has been implemented with a
"conservation as development" approach wherein local community members are
incentivized to participate in the restoration through monetary compensation. The
initiative aims to address the following three objectives (The Restoration Company
Website, 2016):
1. Assessing the efficacy of their restoration methods,
2. Bringing food security to local communities by restoring reef ecologies and reef
fish populations, and
3. Increasing marine biodiversity
Dissertation Roadmap
My dissertation is presented in the manuscript format. It consists of five chapters,
including a general introduction (Chapter 1), three original research chapters (Chapters 2-
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4), and a general conclusion (Chapter 5) (Figure 1.1). I addressed the three research
objectives of my dissertation through three data-based research chapters that are
presented as manuscripts formatted for submission and publication in peer-reviewed
journals.
Chapter 2 relates to the first objective of my dissertation of investigating how the
human dimensions of coral reef ecosystems and reef restoration are currently evaluated in
the field of coral restoration science in general. It is a literature review of the field of
coral restoration science, exploring how human dimensions are currently assessed,
specifically how human environmental relations are defined and how power dynamics
and cultural context is considered (or not). Chapters 3 and 4 address objectives 2 and 3 of
my dissertation: 1) To investigate the perceived socio-cultural values of coral reef
ecosystems and the locally-valued benefits of CRR in the Spermonde; and 2) To
investigate the potential social consequences that may result from the CRR program and
the potential barriers to accessing reef restoration benefits in the Restoration Village.
These two chapters also contribute to a greater understanding of local perceptions of reef
restoration and how local cultural context impacts the consequences of reef restoration
practices.
The three original research chapters have either been submitted or are prepared for
submission to international peer-reviewed journals-- Chapter 2 has been prepared for
submission to Restoration Ecology; Chapter 3 is currently in review in Conservation and
Society; and Chapter 4 is accepted and in press in Shima: The International Journal of
Research into Island Cultures.
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Chapter 1- General Introduction

OBJECTIVE 1
Investigate how the human
dimensions of coral reef ecosystems
and reef restoration are currently
evaluated in the field of coral
restoration science.
Chapter 2: How are the human
dimensions of restoration initiatives
currently evaluated in the field of
coral restoration science?

OBJECTIVE 2
Investigate the perceived sociocultural values of coral reef
ecosystems and locally-valued
benefits of reef restoration.

OBJECTIVE 3
Investigate the potential social costs
that may result from reef restoration
programs.
Chapter 3: What are the perceived
socio-cultural barriers to accessing
benefits associated with reef
restoration?

Chapter 3: What are the perceived
socio-cultural values of coral reef
ecosystems and reef restoration?
Chapter 4: How do inter and intra
island relationships shape human
environmental relations in the
Restoration Village?

Chapter 4: What are the social
consequences that emerge through
the reconfiguration of human
environmental relations resulting
from reef restoration?

Chapter 5- General Conclusion
Figure 1.1. Dissertation structure-- Figure shows how research objectives were
addressed in corresponding chapters. Dashed arrows represent how insights taken
from literature review informed the direction of the field-based studies.
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Chapter 2 addresses Objective 1. In this chapter I critically evaluate the current state
of the field of coral restoration science and in particular address the ways the human
dimensions are currently considered. Through a systematic review of coral restoration
science literature, I assess the disciplinary background of previous studies, the geographic
distribution of coral restoration cases studies, the methods used to evaluate social
dimensions, and the ways in which human environmental relations are defined. I pay
particular attention to the ways power dynamics are operationalized, and how local
cultural contexts are considered. The results of Chapter 2 shed light on the current human
dimensions knowledge gap in coral restoration science, showing that improved
application of the social sciences is critical to better understanding the ways that
restoration programs may impact local people and vice versa.
Chapter 3 addresses, in part, Objectives 2 and 3. This chapter explores the historical
and contemporary values of reef ecosystems and locally perceived values of reef
restoration in the Restoration Village community. This chapter highlights the importance
of understanding the specific socio-cultural context of the communities where
conservation programs are implemented in order to align conservation outcomes with
locally-meaningful values of coral reef ecosystems. This chapter also discusses the role
of power in small island communities as a mediator for accessing potential reef
restoration benefits and therefore, I argue that community power dynamics should be
better evaluated when defining local human environmental relations in CRR projects.
Chapter 4 addresses, in part, Objectives 2 and 3. This chapter explores the role of
inter- and intra-island community networks and social capital in the support and adoption
of community-based reef restoration. Through ethnographic accounts, it describes how
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social network connectivity is a vital component of small island life and how it influences
local people’s perceptions on reef restoration. This chapter also describes the various
forms of dispossession that emerge as a result of reef restoration and the importance of
acknowledging the cultural, political, and historical contexts of local communities where
reef restoration initiatives are established, in order to avoid dispossession and/or
marginalization of local people.
Chapter 5 provides an overall summary of the findings presented in the three databased chapters. It describes both the theoretical and applied contributions of this work to
the field of coral restoration science and conservation science more broadly. Specifically,
it highlights the value of understanding the socio-cultural dimensions of local
communities when initiating community-based reef restoration initiatives and their
importance in coral restoration science more broadly. In this chapter I also provide
insights for the future of coral restoration social science and the potential research gaps
that should be further explored.
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CHAPTER 2
Coral Restoration Science Needs Social Science:
A Plea for the Improved Consideration of the Human Dimensions of Coral Reef
Ecosystems

by
Jessica Vandenberg1
Prepared for submission to Restoration Ecology
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Department of Marine Affairs, University of Rhode Island, RI, 02881, USA.
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Abstract
Coral Reef Restoration (CRR) has gained increased attention as a conservation
tool to supplement traditional approaches to tropical marine ecosystem management
(Boström-Einarsson et al. 2020). Like many other forms of conservation, CRR programs
are often posed as dual conservation and development programs, aimed at achieving both
ecological and social outcomes. Despite the intention to meet such goals, CRR studies
have been criticized for disproportionately focusing on the ecological outcomes and
neglecting the social ones. Through a systematic literature review, this study investigates
the state of coral restoration science in order to evaluate how human dimensions are
currently incorporated into coral restoration studies and projects. This study also extends
key critical observations from social scientific fields relevant to the practice of CRR in
order to highlight the importance of particular socio-cultural factors for understanding the
complex dynamics of human-environmental coral reef systems.
To assess how these critiques apply to the field of coral restoration science, I
analyze a select group of CRR studies, specifically focusing on 1) how CRR studies
define human-environmental relations and 2) whether the socio-cultural dimensions of
those systems are sufficiently integrated into program evaluations. This study identified
that current treatment of the human dimensions of coral restoration is limited despite a
large proportion of programs being implemented in heavily peopled seascapes where
local communities may be impacted by restoration practices. Linkages between humanenvironmental systems are often poorly defined and over-simplified. Moreover, the
potential inadvertent social impacts of reef restoration and the barriers and social
heterogeneity of accessing benefits remain unexplored.
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Introduction
Over the past few decades, coral cover has declined at an unprecedented rate in
tropical ecosystems (De’ath et al. 2012). This decline has led to a surge in management
and conservation efforts aimed at abating further coral degradation and protecting
remaining reefs (Anthony et al. 2017). Coral reef restoration (CRR) in particular has
gained recent popularity as a strategy to supplement other more traditional coral reef
management practices (Gardner et al. 2003; Pandolfi et al. 2003). CRR is the process of
assisting coral ecosystem recovery from disturbances to a state where their structure and
function is self-sustaining (Suding 2011; Williams et al. 2019). There are many different
coral restoration techniques, however, coral transplantation, the act of moving and
securing coral fragments onto reef substrata, is the most widely used (Lirman and
Schopmeyer 2016; Edwards and Gomez 2007; Rinkevich 2005; Rinkevich 2014) (Figure
2.1.).

a)

b)

c)

)

)

Figure 2.1. Coral transplantation process: a) Coral fragments are harvested from coral
nurseries where small coral “seeds” are grown until they reach a size suitable for
outplanting (Some programs however harvest “wild” fragments from existing coral reef
systems); b) Coral fragments are then out-planted to reef restoration structures; c) Over
time, coral fragments grow and other coral larvae naturally bind to restoration structures
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Despite its growing popularity, coral restoration science is still in its infancy.
Attempts at coral restoration have been criticized for: 1) the lack of scientific assessments
of outcomes (Clark and Edwards 1995; Chapman and Underwood 2010; Bruckner 2006;
McCarthy and Wapnick 2006) and 2) limited, fairly inadequate implementation and
management frameworks (i.e. unclear and unachievable objectives, inadequate
monitoring and reporting protocols, and poorly designed projects in relation to stated
objectives) (Boström-Einarsson et al. 2020). Moreover , ‘success’ has often been
disproportionately evaluated based on changes in ecological function, despite the fact that
many programs have social benefits explicitly included in program objectives (Hein et al.
2017).This indicates an important contrast with local perspectives, because local
stakeholders often view social benefits stemming from CRR as more valuable than
ecological ones (Hein et al. 2019).
Social development issues, such as food security and poverty alleviation, are
entangled with environmental systems and therefore lasting ecological conservation goals
cannot be achieved without addressing associated development issues (Fisher et al.
2013). Ensuring that CRR efforts result in locally-valued social benefits and development
needs is critical to securing long term community support-- a consistent feature of
successful conservation programs (Mahajan and Daw 2016; Trialfhianty and Suadi 2017;
Waylen et al. 2010). The social benefits of CRR are related to the ecosystem services
provided by reefs. These include food security benefits, alternative reef-based
livelihoods, increased educational opportunities, stewardship building, maintenance of
wellbeing, cultural identity, place attachment, aesthetic appreciation, and pride in
resource conditions (Kittinger et al. 2012; Frey and Berkes 2014; Hesley et al. 2017).
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Some scholars argue that many conservation projects lack direct social benefits, and that
this stems from the fact that the local socio-cultural dimensions of target communities are
ignored in project development and management processes (Waylen et al. 2010; Sterling
et al. 2017; Dacks et al. 2019). Others suggest that this neglect can be attributed to the
conceptual frameworks and the systematic measurements that are often employed to
scientifically understand human-environmental systems (Cote and Nightingale 2012;
Epstein et al. 2014; Dacks et al. 2019), while others have discussed that this neglect is a
function of the ecological underpinnings of the conservation field and that social science
frameworks are not guiding this work (Bennett et al. 2017).
The aim of this paper is to review the current state of coral restoration science and
to apply key critical observations from social scientific fields relevant to conservation
science and more specifically to the practice of CRR. To assess how these critiques apply
to the coral restoration science world, I analyze a select group of CRR studies,
specifically focusing on 1) how CRR studies define human-environmental relations and
2) whether the socio-cultural dimensions of those systems are sufficiently integrated into
program evaluations.
Value of Social Assessments in Coral Restoration Science
Social assessments provide insights that are critical to the successful
implementation and long term extension of restoration initiatives. They can 1) inform
future intervention strategies, monitoring, and evaluation efforts; 2) help identify
appropriate stakeholder groups that can assist in evaluating management actions; 3)
promote communication and support among resource users; and 4) provide a means of
disseminating findings through existing stakeholders (Kittinger et al. 2016). Furthermore,
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a clearer understanding of complex social dimensions can inform restoration practitioners
of best practices on order to 1) avoid creating negative social outcomes that may stem
from restoration initiatives and 2) provide locally meaningful benefits that can promote
program support in local communities.
Many scholars do indeed believe that CRR can have lasting social benefits. For
example, some argue that restoration efforts can provide economic benefits to local
communities by rebuilding fisheries and coastal tourism (Rinkevich 2015). Some say that
they can also lead to higher property values and better water quality (Abelson et al.
2016). Others also contend that programs have also resulted in positive changes in sociocultural values of local communities and stakeholder groups, such as fostering
environmental stewardship, revitalizing traditional resource management practices, and
strengthening community connectivity and social capital (Kittinger et al. 2016; Urgenson
et al. 2013; McGinnis et al. 1999). Social assessments are therefore valuable for
identifying benefits that are suited for the community-specific context of reef restoration
sites.
Countries in the Global South often rely on outside scientific expertise to guide
conservation and resource management strategies. Although unintended, this dependency
can often exacerbate neo-colonial power relationships that favor the perspectives and
agendas of outsider experts over local people. This influence has led to marine
conservation agendas that often assume that human-environmental relations take similar
shape and that resource dependencies are fairly universal, when in actuality these
relationships are heterogenous and resource dependency varies from place to place
(Clifton and Foale 2017). These false assumptions, what development anthropologists
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refer to as the fallacy of underdifferentiation (Kottak 1990), often result in the failure of
even the most well-intentioned conservation, economic development, or health
interventions in Global South populations. Given these historical trends, robust social
assessments are critical to ensure that programs understand the site-specific context of
human-reef relations and that restoration practices benefit actually existing communities,
to avoid perpetuating neoliberal conservation agendas.
Value of Interdisciplinary Conceptual Frameworks in Coral Restoration Science
The last two decades of conservation science have led to a realization that
research questions related to complex human-environmental systems, like coral reefs,
cannot be fully understood through disparate disciplinary approaches. Instead, these
systems should be approached in an integrative, interdisciplinary way that considers the
dynamic interactions between people and the environment (Folke 2006; Young et al.
2006; Ostrom 2007, 2009; Binder et al. 2013; Pikitch et al. 2004). Conceptual
frameworks and models are therefore considered to be a helpful for addressing complex
relational questions because they combine and represent multidisciplinary approaches
(Fisher et al. 2013). Conceptual frameworks provides a “checklist for what issues are
considered” in a research or restoration project and by extension, what issues are ignored
(Fisher et al. 2013). In this sense, conceptual frameworks "create the reality" of what can
be observed or acknowledged; and thus it is critical that the frameworks utilized for a
project appropriately represent the dynamics between ecological and social systems in
order to achieve effective conservation outcomes (Folke et al. 2005; McClanahan et al.
2008; Rissman and Gillon 2017). Ideally, conceptual frameworks for CRR would employ
a holistic approach to integrate a diverse range of scholarly disciplines and knowledge
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sources to address the enormous complexity of human-environmental systems figures
into design, implementation, assessment, and evaluation of conservation (Cote and
Nightingale 2012; Bennett et al. 2017; Dacks et al. 2019; Liu et al. 2007).
Methods
I conducted a systematic review of the CRR literature through a search of the
primary literature in SCOPUS (i.e. published peer-reviewed scientific journal articles).
The initial step consisted of identifying relevant available research based on the criteria
indicated in Table 2.1. 300 articles were found using these specified conditions. I then
narrowed my search to 82 articles by assessing only original research articles that
examined existing reef restoration projects (including transplant experiments). All
perspective, opinion, and literature review articles were excluded. Lab-based
experimental studies were also excluded to focus on restoration projects that exist in realworld human-environmental system contexts. For each paper, I recorded the disciplinary
background of authors and studies, location of study, study objectives, social factors
considered (if applicable), and theoretical/conceptual frameworks applied (if applicable).
It should also be noted that a large proportion of the initial search output were studies on
oyster reef restoration projects. These were also excluded.
Table 2.1. Search criteria of systematic literature review
Database

Scopus

Search Conditions

Peer-reviewed journals (excluding book chapters, conference proceedings)
English-language articles
Time period: 2015–2020 (5 years)
Publication Stage: Final

Search Query

“Coral” AND “Reef” AND “Restoration”
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Results
Disciplinary Representation of Coral Restoration Science
As highlighted by many studies (e.g.Boström-Einarsson et al. 2020, Bayraktorov
et al. 2019, Hein et al. 2017, Kittinger et al. 2016), there remains a disproportionate focus
on the physical functions of coral restoration science (both biological and ecological ),
whereas human dimensions have been given very little attention. Out of the 82 research
articles I evaluated, only 10% of studies assessed the social dimensions of restoration
programs, while 83% of these studies assessed either biological or ecological aspects of
coral restoration (Table 2.2). This finding aligns with a previous study conducted by
Bayraktorov et al. 2019 on the economic costs of restoration efforts that revealed only
5.3% of marine and coastal restoration studies over the past 27 years had stated social or
ecosystem service motivations; and the majority of studies were motivated by physical
experimental questions. This pattern in the coral restoration literature is problematic
given the increasing prevalence of coral restoration initiatives globally and the critical
information that social assessments can provide to restoration practitioners.
Table 2.2. Study topics of coral restoration science literature. N=82 (2016-2020)
Topic

Count

Socio-economic and/or socio-cultural aspects of restoration

7

Economic of restoration costs and benefits

2

Policy and management of large-scale restoration

1

Geosciences (coastal resilience, geomorphology)

2

Marine biology or ecology

70
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Geographical Distribution of Coral Restoration Science
Coral restoration case studies occurred in 27 different countries. 27.4% of
identified case studies occurred in Southeast Asian countries and 15.5.% of studies
occurred in the Caribbean (Fig. 2.2). The Great Barrier Reef in Australia and the Florida
Keys of the U.S. are also hot beds of reef restoration, as previously noted by Braverman
(2018). Overall, case studies disproportionately occurred in countries of the Global South
where there is an abundance of fishing and tourism-dependent economies and also a long
history of marginalization and displacement associated with conservation efforts (Chatty
and Colchester 2002; Geisler 2004; Geisler and Letsoalo 2000). Moreover, case studies
located in countries located in the Global South that evaluated social factors, identified
that local people were dependent upon reef ecosystems for their livelihoods and
wellbeing, and therefore restoration efforts may impact these communities (i.e. Rani et al.
2020; Trialfhianty and Suadi, 2017; Yamindago, 2015; Hein et al. 2019). Within this
sensitive context where local peoples’ livelihoods and wellbeing can be heavily impacted
by conservation interventions, thorough social assessments are imperative. Such
assessments should be suited for local socioeconomic and cultural context, guided by the
needs and values of local people, even if scientific expertise is from foreign experts.
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Figure 2.2. Number of coral restoration studies globally between 2016 and 2020

Conceptual Framing in Coral Restoration Science
Out of the 7 case studies that considered both human and environmental
dimensions of reef restoration, only 1 explicitly applied a conceptual framework (e.g.
Rani et al. 2020), while other studies only generally discussed interdisciplinary
methodologies and theories framing their study. The practice of not explicitly stating the
theoretical framework used constitutes an impediment to identifying and adopting useful
frameworks for future interventions.
Rani et al. 2020 employed a social-ecological-political systems framework
derived from Ostrom (2009)’s Social-ecological-systems (SES) and Kittinger et al.
(2012)’ human dimensions frameworks (Figure 2.3). SES concepts aim to describe how
social and ecological elements influence one another by recognizing the interdependence
of humans, their surrounding environment, and their complex interactions (Dacks et al.
2019; Binder et al. 2013; Liu et al. 2007). These frameworks are theoretically based on a
co-evolutionary view of humans and the environment (Norgaard 1994) where human34

environment relations are considered as linked entities with complementary objectives
and trajectories (Cote and Nightingale 2012). For example, in an SES framing, humanenvironmental systems are linked to one another through the interconnectedness between
human well-being, economic activities and environmental conditions (Adger 2000;
Walker and Salt 2012; Cretney 2014). SES approaches can thus highlight environmental
and human-use patterns that may be undetectable within a single disciplinary approach,
offering potentially valuable insights for conservation and restoration (Dacks et al. 2019;
Epstein et al. 2014; Liu et al. 2007). Several scholars argue that SES insights have
successfully guided conservation policy and management initiatives, resulting in
improved conservation outcomes over the long-term (Folke 2006; Rissman and Gillon
2017; Berkes et al. 2008).

Figure 2.3. Example of a coupled socio-ecological-political-restoration-management framework used in
CRR (Source: Rani et al. 2020)
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SES frameworks however have been criticised for ignoring some sociocultural
factors that may influence human–nature relations (Dacks et al. 2019; Epstein et al. 2014;
Cote and Nightingale 2012). In these cases, scholars argue that the neglect of cultural,
historical, and political factors has led to inaccurate representations of local social
dimensions resulting in poor community engagement and even failed conservation
outcomes. And although SES approaches have made significant progress, some argue
that these approaches continue to treat social and ecological factors as “separate-butconnected,” perpetuating inaccurate dichotomies (Lauer 2016; Dacks et al. 2019).
Although Rani et al. 2020 employed an SES framework with the intention of accounting
for the complex linkages between social, political, and ecological dimensions, their
results were in fact dominated by economic use values of reef ecosystems and any
linkages between other system attributes were not extensively explored. Moreover,
cultural values of reef ecosystems were not discussed at all. For example, in their study,
reef degradation was partially attributed to coral harvesting for the tourism industry. The
drivers behind this practice were only superficially explored, attributed mainly to lack of
knowledge within the local community. However, resource use patterns often are more
complex, driven by a wide array of social factors, such as social and institutional
attributes (i.e. network connectivity, participation in operational rules, traditional
management practices etc.). These factors often influence resource use behaviors, but
were not discussed. This may mean that many place-specific socio-cultural attributes, like
these institutional attributes mentioned, may not have ever been considered in the study.
As mentioned previously, the other 6 case studies in this review, were less explicit
regarding their theoretical underpinning. These case studies attempted to be
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interdisciplinary by considering several ecological, social, economic, and institutional
variables (Table 2.3). No single study, however, considered factors from all of these
domains. Linkages between social, ecological, and governance systems were poorly
explored. More often, linkages were assessed through direct resource-use dependency
(i.e. identifying relevant stakeholders); whereas, cultural, religious or subsistence
relationships with coral reef systems were rarely discussed (i.e. Kittinger et al 2016);
Hein et al. 2019) and the role of power was only indirectly considered (e.g. Rani et al.
2020; Trialhianty & Suadi, 2017).
In the case studies evaluated here, there were no explicit considerations of
existing power dynamics and how they may influence CRR outcomes. Some of the
studies considered formal institutional attributes, such as understanding and support of
resource rules. Other studies also considered social networks, social capital, and
information sharing. Rani et al. (2020) and Trialhianty and Suadi (2017) both discuss the
importance of local participation in the decision making process to improve community
support. Trialhianty and Suadi (2017) also suggest that informal community leaders are a
critical part of gaining community support because their endorsement and support
influences the support of other community members. (Kittinger et al. 2016) also
evaluated social capital and its role in improving community participation and awareness
of restoration projects. That study also described uneven benefits where some user groups
experienced improved fishing conditions while others experienced the inverse.
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Table 2.3. Case studies and the human-environmental system domains that were evaluated
Indicator Domain

Count

Studies

Ecological

4

Rani et al. 2020; Hesley et al. 2017; Yamindago, 2015; Okubo
& Ayumi, 2015

Socio-economic

6

Rani et al. 2020; Hein et al. 2019; Trialhianty & Suadi 2017;
Kittinger et al. 2016; Yamindago, 2015; Okubo & Ayumi, 2015

Socio-cultural

4

Hein et al. 2019; Trialhianty & Suadi 2017; Kittinger et al.
2016; Yamindago, 2015

Institutional

5

Rani et al. 2020; Hein et al. 2019; Trialhianty & Suadi 2017;
Kittinger et al. 2016; Yamindago, 2015

Human Dimensions in Coral Restoration Science
Human dimensions that were considered in the 7 interdisciplinary studies are
categorized and displayed in Figure 2.4. As the figure shows, fourteen themes emerged,
spanning from coral reef ecosystem use and non-use values, to socio-cultural attributes
and perceived restoration project benefits. All of the studies identified the relevance of
stakeholders to restoration success of some kind, however, the scope of what counts as
stakeholders varied. Overall, benefits as outcomes dominated the consideration of social
dimensions and linkages between social, ecological, and institutional systems were
poorly defined.
Trialfhianty and Suadi (2017) assessed stakeholder groups across communities at
varying distances from the restoration site, whereas Hesley et al. (2017)’s study
specifically evaluated restoration knowledge and project perceptions of citizen science
volunteers directly involved in the restoration project and restoration practitioners. Other
studies identified stakeholders as those whose livelihoods directly depended on reef
resources or who were directly employed or volunteered for the restoration project or
were employed by affiliated NGOs or for-profit consulting firms. Few studies focused on
the perceptions of local coastal communities who may have been (in)directly influenced
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by restoration projects. Defining stakeholders as only those who are obviously linked by
resource-use or project affiliation can exclude other social subgroups who may be
indirectly impacted by conservation (or restoration) activities—a problematic practice
identified by other scholars (i.e. Moore (2019)).
Most of the studies discussed the economic values of coral reefs and/or reef
restoration for reef users. However, while some cases mentioned particular user groups
benefiting more than others socio-economic costs or challenges associated with reef
restoration were not discussed at depth. Some socio-cultural factors were explored in
most cases, however, again predominantly in relation to benefits and values of reef
restoration. For example, Hein et al. (2019) addressed the human dimensions of reef
restoration by exploring benefits and limitations of restoration projects experienced by
various stakeholders (i.e. restoration practitioners, restoration volunteers, tourism
operators, tourists, and fishers). In this case, ecological, socio-economic, socio-cultural,
and institutional benefits and limitations were explicitly identified, but the management
implications of these findings were largely left unexplored.
Studies on benefits were mainly based on perceptions of individuals directly
connected to restoration projects (i.e. project employees and volunteers, NGO workers,
and researchers). Trialfhianty and Suadi (2017) was the only study evaluating the impacts
of a restoration program where findings about perceived benefits were not dominated by
individuals directly involved in the restoration efforts and had greater representation from
local fishers, farmers, and other local community members. This study also explicitly
evaluated linkages between dependency on coastal livelihoods and project participation
and support for restoration initiatives.
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Figure 2.4. Categories of human dimensions that were considered in interdisciplinary social science case
studies of CRR projects (N=7)

Discussion
Importance of Human Environmental Relationships in Coral Restoration Science
The need to improve knowledge about -and operational definitions of- linkages
between human and environmental systems is not unique to coral restoration science.
Numerous criticisms have emerged in the interdisciplinary fields of resilience,
sustainability, and conservation that point out that relationships between humans and the
environment are often poorly defined and overly simplified to the extent where they are
no longer representative of the human-environmental systems that they are intended to
represent (Lowe 2003; Cote and Nightingale 2012). Such dichotomous views of humanenvironmental relationships are argued to be problematically incapable of accounting for
the complex dynamics and feedback loops of coral reef human-environmental systems
(Lowe 2003; Cote and Nightingale 2012; Moore, 2019). Few studies in the broader
conservation field account for the feedbacks between social dynamics, conservation
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initiatives and social-ecological outcomes (Rissman & Gillon 2017); and this criticism is
also true of the emerging coral restoration field. The issue is concerning because an
understanding of these feedback dynamics is necessary for effectively informed
conservation management and policy (Miller et al. 2012), especially in the context of
coral reef systems that are heavily peopled and influenced by complex dynamics of
commercial, subsistence and cultural use (Kittinger et al. 2015).
An important limitation of conservation science (and coral restoration science by
extension) is that ecological principles are disproportionately relied upon to understand
complex human environmental systems (Cote and Nightingale, 2011; Moore, 2019).
Natural and social scientists have few common methodologies (Bennett et al. 2017), and
natural scientists often try to apply their methodologies directly to study social systems,
missing opportunities to employ better suited social scientific methods (Young et al.
2006; Bodin and Tengö, 2012). What’s more, the work that has been done to describe the
complexity of coupled human and environmental systems, has been primarily theoretical,
with empirical evidence to substantiate these approaches often lagging behind (Liu et al.
2007). Adding to these problems, there are also issues of scale and scope that make the
equally-representative evaluations of ecological and human dimensions challenging.
Problems associated with scope arise when considering the wide array of
variables that may apply to human-environmental relationships and when determining the
extent to which each of these variables should be considered. Overly exhaustive uses of a
few variables may lead to a study being too narrow, while using many variables in hopes
of capturing the big picture risks losing scientific depth and precision (Bodin and Tengö
2012). Similarly, spatial scalar mismatches between social and ecological systems
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provide added challenges. Spatial, temporal or functional mismatches of scale can lead to
misalignments between management and ecological or social functions, ultimately
contributing to management failures of abating resource management issues (Cumming,
Cumming, and Redman 2006). Such limitations have led to approaches that exclude the
possibility to ask important questions about normative values (i.e. cultural or religious
beliefs) that may strongly influence the dynamics of human-environmental systems in a
way that is context specific (Cote & Nightingale 2011).
Despite these challenges, it is imperative to understand these multidimensional
human-environmental relations in order to identify the locally-appropriate sociocultural
factors necessary to inform coral restoration management decisions (Dacks et al. 2019).
Particular concerns have been raised about the lack of consideration for power relations,
cultural values and practices, and other normative factors that have significant agency
over the dynamics of human-environmental systems (Hornborg et al. 2013; MacKinnon
and Derickson 2013; Cretney 2014; Epstein et al. 2014; Leach 2008). Engagement with
key social system concepts such as power, culture, knowledge and agency are needed in
the coral restoration sciences in order to better understand complex human-environmental
systems and to design coral restoration programs that can more closely map onto existing
dynamics.
Operationalizing Power Relationships
In conservation and resource management the role of power relationships has
often been neglected and instead attention to social dynamics has mostly focused on
institutions and how they may influence the organization of common-pool resource
governance systems (Epstein et al. 2014; Clement 2013; Agrawal et al. 2013). This is
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guided by the idea that institutional capacity controls users ability to sustainably manage
resources by prescribing cooperative behaviors (Ostrom 1994). While this is an important
and empirically sound insight, this thinking often assumes that all members of a group
benefit equally, and all members have a common understanding of desired outcomes
(Epstein et al. 2014). These assumptions overshadow the importance of power
relationships within social groups that often result in benefits being distributed
asymmetrically across resource users and local communities. Moreover, the lack of
consideration of power is problematic because “it presumes equality across individuals,
communities and nations for coping with challenges” (MacKinnon and Derickson 2013;
Cretney 2014, p. 632). These assumptions and the resulting over-simplification of
institutional dynamics have led to one-size-fits-all policy remedies to solve complex
management problems (Clement 2013). This can, in some cases, perpetuate neoliberal
interventions in the Global South, by ignoring the site-specific context of conservation
initiatives.
Governmental institutions, even those that are not directly tied to resource
management or conservation initiatives, have influence over the success or failures of
coral conservation and reef restoration initiatives. Corruption and ineffective government
are often linked to failed initiatives (Smith et al. 2003; Waylen et al. 2010). Furthermore,
project engagement with local communities and local participation is often viewed as
necessary components of a successful conservation program. Achieving these outcomes
is often mediated by local government. Therefore understanding power dynamics (i.e.
differentials or equities) and channels of power within local government structures is
critical to ensuring the success of reef restoration programs (Campbell and Vainio-
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Mattila 2003; Waylen et al. 2010). Similarly, informal governing bodies can impact the
support and/or adoption of conservation practices. For example, patron-client systems,
characteristic of many rural production systems in the Global South, especially smallscale coral reef fisheries (Kennedy and Firth 1946; Merlijn 1989; Nugent 1992; Ferse et
al. 2012) have influence over the way local people interact with environmental systems
and whether they support conservation programs (Ferse et al. 2012). Various forms of
social structures (i.e. caste systems, wealth, or livelihoods) influence access to resources,
as well as attitudes and behaviors towards conservation practices (Waylen et al. 2013).
Finally, conservation practitioners and scientists need to consider the complex and
sometimes unequal power dynamics between themselves and local communities because
conflict can also stem from these unequal relationships (Corson 2011).
An approach to human-environmental systems that neglects power dynamics not
only can lead to conservation failures, but may also perpetuate or even exacerbate
problematic power differentials fueling further inequalities that exacerbate existing social
development issues (Baker-Médard 2017). Considering formal and informal governance
systems within a particular context can provide insights for the potential opportunities
and barriers to the successful implementation of conservation programs; however
operationalizing the role of power is complex and definitions of what power actually is,
are often contested (Boonstra 2016; Epstein et al. 2014; Clement 2013). To this point,
Epstein et al. (2014) provides a guideline for evaluating operationalizing power within
the context of SES in which existing institutional attributes of the SES framework (i.e.
operational rules, property rights systems, collective choice rules, and monitoring and
sanctioning) can be used. This approach can help in assessing the ways that power may
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influence reef restoration projects; however these attributes are not exhaustive of factors
that influence power dynamics. Conservation scientists and practitioners should gain
further insights on power dynamics from the fields of anthropology, sociology, and
geography where power dynamics in human environmental systems have been critically
studied.
As mentioned in the results section, none of the reviewed case studies explicitly
considered existing power dynamics and potential power differential, power equities, or
political spheres that may influence CRR outcomes. Again some studies considered
formal institutional attributes, while others also considered social networks, social
capital, and information sharing. However, greater attention to the role of power is
needed in CRR. The evaluation of institutional attributes and social capital is a first step,
but a more nuanced and interdisciplinary evaluation of power is needed in order to further
understand how inequity can stem from restoration initiatives, so that long term
sustainable outcomes can be realized.
Acknowledging Local Cultural Context & Values for Coral Restoration Science
A consideration of cultural values and local cultural context is critical for the
success of conservation programs (Dacks et al. 2019; Peterson et al. 2010; Waylen et al.
2010; Brechin et al. 2002). Norms of culture, beliefs and values mediate human-nature
relations (Cote & Nightingale, 2012). Since at least the 1980s it has been understood by
social scientists that shared cultural values affect resource use and hence conservation
outcomes. Thus, conservation efforts in the Global South have generally tried to integrate
the interests, views and cultural practices of local people (Alpert 1996; Jones et al. 2008;
Western et al. 1994). For example, it has been observed that conservation practices
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promoting culturally unacceptable activities often fail, whereas conservation practices
that align with cultural values and engage with local cultural contexts are more successful
(Klein et al. 2007; Waylen et al. 2010). However, effective consideration of and
adaptation to local cultural context is not easy and has been often neglected in
conservation practice. Understanding cultural processes is complex and requires using a
variety of knowledge sources such as local knowledge and cultural theories developed in
the social sciences (Bennett et al. 2017).
“Definitions of culture, society and its constituent parts are complex, multiple,
and contested” (Waylen et al. 2010, p. 1120)and therefore meaningful consideration of
socio-cultural factors is often lacking in conservation interventions like restoration
projects. Whether a particular social factor is easily measurable often outweighs the
consideration of whether it is locally appropriate or captures cultural norms and social
realities. For example socioeconomic factors (i.e. material assets or income) rather than
culturally-relevant measures are often evaluated in most research despite the fact that
such indicators may be potentially inappropriate for the local cultural context (Sterling et
al. 2017; Stojanovic et al. 2016). And yet recognizing social complexities and the
nuanced aspects of poverty is critical to understanding the values of ecosystem services
(Fisher et al. 2013). Similarly, Nanau (2011) argues that social capital is often evaluated
by the number of community groups that a household is connected to, however, this
measurement does not account for other forms of connections (i.e. resource sharing or
informal cooperation) that may be equally or more significant within a certain local
context. Likewise, education is typically measured by the level of formal schooling,
neglecting other modes of education that are integral to learning and childhood
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development (Lancy 1996; McCarter and Gavin 2011; Dacks et al. 2019). Moreover,
other cultural values (i.e. ecosystem relationships, cultural services, religious taboos,
place attachment, traditional knowledge etc. ) are often ignored or inaccurately assessed
in many conservation studies (Jackson 2006; Fisher et al. 2013; Dacks et al. 2019).
Within the coral restoration literature, there are studies that have investigated the
perceived socio-cultural benefits of restoration, but these case studies remain fairly
limited and findings are mainly representative of individuals directly linked to restoration
projects as either employees or volunteers for the organizations implementing restoration
work (e.g. Hein et al. 2019; Kittinger et al. 2016). There is a need to further investigate
into the ways that existing cultural practices and values influence the ways that local
perceptions and engagement with restoration initiatives and coral reef environments.
Religious taboos, spiritual beliefs and site-specific knowledge and practices are important
mediators of human-environmental relationships (Begossi et al. 2004; Poepoe 2007); and
these practices can shed important insights on the ways that restoration interventions may
impact resource use or where restoration sites may best align with local cultural contexts.
Furthermore, studies in this paper’s sample mainly address potential benefits of
restoration. It clearly is important to understand what are the potential ways that
stakeholders may value restoration. However, paying attention to how local values either
align or conflict with restoration practices, and how these dynamics and processes
interact with one another, is equally important, even critical, to conservation success.
Moreover, the potential inadvertent social impacts of reef restoration and the barriers and
social heterogeneity of accessing benefits remain unexplored. It is critical that attention is
made towards these issues in order to evaluate whether social benefits are being achieved
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and to avoid management practices that may lead to community conflicts or the
dispossession of local people from resources upon which they depend.
Conclusion and Recommendations
Coral reefs are peopled seascapes in which local communities often are
economically and culturally reliant on reef resources (Kittinger et al. 2012). Greater
consideration of the social dimensions of coral reef restoration is therefore imperative if
reef restoration programs are to succeed over the long term, often regardless of ecological
efficacy. Social assessments are necessary to improve best CRR practices and to guide
future programs toward effective engagement with local people. Not only do coral reef
practitioners need to consider the human dimensions of coral reef ecosystems and reef
restoration, but appropriate social science methods need to be employed. Ethnographic
research methods, historical analyses, longitudinal social assessments, and participative
approaches need to be implemented to operationalize complex socio-cultural dimensions
of human society and to evaluate the linkages and dynamics that impact humanenvironmental reef relations both directly and indirectly. Furthermore, effective social
assessments may require the expertise of locally-aware social scientists; and therefore
restoration programs should move towards integrating more social scientists into program
development and monitoring. Social scientists have the tools and training to evaluate
complex human environmental relations and they may be more attune to parts of the reef
system that may not be as apparent to natural scientists (Bennet et al. 2017). Gaining
insights from an interdisciplinary team is essential for addressing interdisciplinary
problems. Moreover, complex interdisciplinary problems need to consider conceptual
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frameworks that are well-suited to the dynamic linkages and feedbacks inherent to coral
reef human-environmental systems.
Practitioners and reef restoration scientists may want to consider more
frameworks beyond SES. Theoretical and conceptual frameworks from the social
sciences that intentionally consider the role of power, context-specific socio-cultural
dynamics, and historical implications may be enormously valuable and insightful for
effective reef restoration practices. Fields like political ecology, human ecology, and
natureculture have looked critically at conservation and human society and the ways that
context-specific social factors influence the relationship between entangled systems.
Moreover, explicitly discussing the conceptual framework that a study employs can help
other scholars better understand the scope and scale of the study’s social factors, creating
more opportunities to provide guidance on gaps and future research. The existing lack of
conceptual transparency and awareness can lead to potential significance bias which can
result in future studies continuing to exclude key social dimensions. Documenting the
non-significance of particular social attributes for particular conservation interventions
may be just as informative as identifying the significant ones; we need to continue to
report on what has been considered, in order to develop a body of social indicators that
can be continually refined and evaluated.
Although the field of coral reef restoration is still in its infancy, it is imperative
that CRR practitioners and scientists continue with more intentional and granular
considerations of the social dimensions of reef ecosystems and restoration programs.
More work is necessary to assess the social dimensions; and insights from the social
sciences need to be employed in more and better ways (Charnley et al. 2017). If reef
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restoration continues to expand around the world, it is imperative to re-balance the
restoration focus towards equally evaluating both the social and ecological dimensions in
order to achieve any long term coral conservation outcomes.
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Abstract
Coral reef restoration is often presented as a marine conservation solution that
provides ‘win-win’ outcomes. However, most studies on reef restoration have focused on
the biological success, while little is known on whether social objectives are ever
achieved. This study investigates a reef restoration initiative in the Spermonde
archipelago where food security was presented as the intended social outcome. We
utilised a mixed-methods approach to investigate: 1) perceived socio-cultural benefits of
coral restoration to the local community; 2) impacts of reef restoration on local food
security; and 3) local socio-cultural barriers and limitations of reef restoration as a
mechanism for improving food security. We found fish contributed to food security
primarily as an income source to purchase food and local people mainly valued nearby
reefs for storm protection. Furthermore, fishers are mainly organised through patronclient systems that target pelagic species; therefore, most fishers currently have minimal
dependency on adjacent reefs. Complex social and trade networks associated with patronclient networks presented barriers to transitioning to reef-based fishing activities and
therefore accessing potential food security benefits generated from reef restoration. These
findings show social dynamics surrounding community-based conservation initiatives are
complex and context-dependent, and therefore must be considered when designing
marine management initiatives such as restoration.
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Introduction
With anthropogenic stressors on the rise, coral cover is rapidly declining across
the globe. (De’ath et al. 2012). Coral degradation has been compounded by disturbances
to reefs such as those caused by pollution, increased frequency and intensity of storms,
invasive species, and disease (Alvarez-Filip et al. 2009; Wolff et al. 2018). The decline of
coral reefs and their ecosystem services has led to a rise in advocacy for and
implementation of intervention strategies designed to conserve and restore remaining
reefs (Anthony et al. 2017). Coral reef restoration (CRR) in particular has gained recent
popularity as a supplementary conservation strategy (Gardner et al. 2003; Pandolfi et al.
2003). CRR is the process of assisting coral ecosystem recovery from disturbances to a
state where their structure and function is self-sustaining (Suding 2011; Williams et al.
2019).
Despite its growing popularity, CRR as a conservation strategy is still in its
infancy; and there are currently no established indicators of measuring effectiveness— a
knowledge gap for which CRR practitioners have been criticised (Hein et al. 2017). To
date, success is predominantly evaluated by changes in ecological function, even though
most CRR programmes have socio-cultural benefits explicitly included in their
objectives. Moreover, local stakeholders often perceive greater value in socio-cultural
benefits rather than ecological ones (Hein et al. 2019). Local socio-cultural benefits of
CRR are related to the ecosystem services provided by reefs, including the provision of
food security, alternative livelihoods, increased educational opportunities, stewardship
building, maintenance of wellbeing, cultural identity, place attachment, aesthetics and
pride in resource conditions (Kittinger et al. 2012; Frey and Berkes 2014; Hesley et al.
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2017; Muir et al. 2017). Ensuring that restoration efforts result in locally perceived sociocultural benefits is critical to long term support and success of restoration programmes.
The successful provision of such benefits is often linked to improved community support
— an invaluable attribute of well-managed and successful conservation programmes
(Mahajan and Daw 2016; Trialfhianty and Suadi 2017). Furthermore, previous studies
have demonstrated that conservation programmes that do not acknowledge the
importance of socio-cultural benefits often fail at achieving conservation objectives
(West 2006; Waylen et al. 2010).
This study examines a coral reef restoration initiative in the Spermonde islands of
Indonesia, which has a stated objective to provide improved local food security through
the restoration of local coral reefs. We evaluated 1) perceived socio-cultural benefits of
coral restoration in the local community, 2) local values of coral reef ecosystems, 3) the
impacts of CRR on local food security, and 4) the socio-cultural barriers and limitations
of CRR as a mechanism for improving local food security. This evaluation aimed to
establish locally-appropriate indicators of success.
We draw on concepts from naturalcultural systems to highlight power relations,
cultural beliefs, and values in human environment systems-- factors that have previously
been identified as strongly influential on food security outcomes of marine conservation
programmes (Kamat and Kinshella 2018). A naturalcultural framework integrates
complex histories of gender, race, class, sexuality, and nation that shape local ideas of
nature and the natural (Subramaniam 2014). Furthermore, it aims to acknowledge
external linkages and drivers that occur at different scales-- influential factors of resource
management systems. Berkes (2002) also emphasises, that local resource commons and
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management systems are embedded in and affected by regional, national and global
influences and that failure to recognize these linkages are a central reason for some
unsuccessful interventions in resource systems and the persistence of resource
degradation.
Our study highlights the importance of understanding locally-perceived sociocultural benefits of coral reefs and reef restoration prior to establishing socio-cultural
goals and social complexities of realising these benefits in small island communities. We
also provide ethnographic evidence of social and political barriers to improved food
security through CRR within the Spermonde context. Furthermore, as we will detail
herein, our findings suggest that CRR initiatives within this specific context may actually
lead to further food insecurity. In the sections that follow, some contextual background
and key concepts that are central to this paper are presented followed by a description of
the study site and the methodology used to gather and analyse the data.
Background
Socio-cultural Indicators and Food Security
Indicator sets are mainly used to provide credible qualitative or quantitative datadriven insights that allow for better understanding of a system (Sterling et al. 2017a).
Initiatives that adopt culturally-grounded indicators based on local ecological and sociocultural factors and their interrelationships may lead to more effective local action and
improved human and ecosystem resilience (Sterling et al. 2017b). However, developing
locally-appropriate indicators has proven to be a major challenge for resource managers,
policymakers and scientists alike (Breslow et al. 2017). To develop culturally-grounded
socio-cultural indicators, conservation or natural resource management programmes must
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begin with and build on local cultural perspectives, including values, knowledge, and
needs; and develop an understanding of the feedbacks between ecosystems and human
well-being (Fabinyi et al. 2017; Sterling et al. 2017b). Few studies have focused on
developing and testing locally-appropriate socio-cultural indicators. Moreover, they
evaluate social factors through easily-quantifiable socio-economic indicators such as
material assets or social capital that may be inadequate or inappropriate for a particular
local context (Dacks et al. 2019). Adoption of inappropriate or inadequate indicators
may result in irrelevant or disruptive actions on the local scale (Jupiter 2017; Sterling et
al. 2017a; Sterling et al. 2017b). In this paper we focus on how food security is a domain
particularly difficult to measure and evaluate within the context of marine conservation
(Kamat, 2014).
The relationship between food security and coral restoration is tenuous, yet CRR
programmes, like many marine conservation programmes, identify improved food
security as an intended social outcome of conservation efforts. Food security is inherently
complex with a range of mediating factors; however, the most agreed upon definition is:
1) availability of consistent and sufficient quantities of food; 2) access to appropriate and
sufficient food; and 3) consumption or appropriate use of basic nutrition and food
preparation (World Food Programme 2009). Given this complexity, ethnographic,
culturally-grounded context is necessary to evaluate food security at local scales (Barrett
2010).
While no previous studies to the best of our knowledge, have evaluated the effect
CRR has on food security of local communities, there are other studies that have looked
at impacts of marine protected areas (MPAs). CRR is typically implemented as a
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supplementary strategy to MPAs and like CRR, MPA’s are intended to increase fish
biomass, leading to greater local fishing yields and improved local food security. Marine
resources contribute to food security directly, as an important source of animal protein
and micro-nutrients, and indirectly, by providing livelihoods and income that enables
fishers to purchase food (Barrett 2010; Foale et al. 2013). Some studies found that MPAs
led to improved food security and nutrition (Aswani and Furusawa 2007; Aswani and
Weiant 2004). In other cases, MPAs were found to have negligible effects (Gjertsen
2005; Darling 2014), or even adverse effects on household food security (Neumann 2006;
Mundy et al. 2014; Moshy et al. 2015). These divergent findings point to the significance
of the socioeconomic, regional and ethnographic context where MPAs are established
and the local context of food security (Kamat and Kinshella 2018). Contextual factors
affect how MPAs, and potentially CRR, influence food security, and should be
considered when assessing success.
Case Study Context
This study took place in the Spermonde archipelago of Indonesia, located in the
centre of the Coral Triangle, a region known to have the highest coral and fish diversity
on earth (Sanciangco et al. 2013). The Spermondes are composed of approximately 180
coral islands and are located approximately 60 km off the coast of Makassar, the capital
city of South Sulawesi (Fig. 3.1). 54 of these islands are densely populated. Island
residents rely upon fishing as the dominant livelihood with an estimated 6,500 fishing
households in the region (Pet-Soede et al. 1999). Most fishers are employed through a
patron-client fishery system, locally termed “pa’gai.” Similar patron-client systems are
widespread throughout the Spermonde and are characterised as hierarchical wage-labour
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systems where pungawwa (patrons) provide fishing gear, boats, access to markets, and
loans to their sawi (fisher/crew) (Ferse et al. 2012; Ferse et al. 2014). Locally-caught fish
is the primary animal protein in these communities and most other foods are imported
from mainly Sulawesi.

Figure 3.1. a) Map of the Spermonde Archipelago in South Sulawesi, showing the Restoration Village and
the city of Makassar b) Regional map of Indonesia indicating the location of the Spermonde archipelago

Starting in the late 1960’s, this region experienced rapid economic growth
through the introduction of commercial fishing operations. Under the New Order regime
in Indonesia, agricultural and fishing practices transitioned from providing resources for
local consumption to producing commodities that could be sold at a global scale. Within
the Spermonde context, this transition was characterised by the adoption of more
selective and destructive fishing practices and gear types, resulting in a less diverse
fishery, depletion of select commercial species, degradation of coral, and a wage-labour
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system, where fishers fished to support a global economy, in which they gained minimal
economic benefit (Gorris, 2016). Similar to case studies in northern Sulawesi,
Borneo, and mainland Malaysia where small-scale farming was replaced by plantationstyle, wage labour, cocoa and rubber farming, the introduction of capitalist-driven,
industrialised resource exploitation practices to the Spermonde resulted in the deepening
of inequality and poverty in local communities and the degradation of local marine
environments (Scott 1985, 1999; Tsing 1993; Dove 2011; Li 2014).
To address some of these local social and environmental problems stemming from
rapid development in the region, various social development and conservation
programmes were established in the region. Most notably, the Coral Reef Rehabilitation
and Management Project (COREMAP) was designed and implemented as a programme
aimed at achieving both conservation and development objectives. COREMAP,
implemented through the Ministry of Marine Affairs and Fisheries of Indonesia, is the
largest MPA programme in Indonesia and is Indonesia’s execution of the regional Coral
Triangle Initiative (Glaser et al. 2010). In the Spermonde islands, efforts were focused on
establishing community-based initiatives, such as locally-managed MPA’s and grantsupported alternative livelihoods and coastal resilience infrastructure. Despite extensive
efforts, many COREMAP-established MPA’s remain unenforced, alternative livelihoods
were poorly adopted, and other management strategies were typically neglected once
COREMAP representatives left host communities (Glaser et al. 2010; Ferse et al. 2014).
Ultimately, the greatest barriers to achieving targeted marine conservation and
development goals stemmed from challenges linked to lack of equitable collaboration and
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engagement with local communities and the inability to incorporate existing trade and
social networks into conservation management strategies (Radjawali 2012).
The coral restoration programme began in July 2017 and employs a communitybased model where community members are paid to partake in the coral transplantation
process. Community members tie coral fragments to hexagonal-shaped steel structures
termed “spiders,” which are then deployed by trained divers to designated restoration
sites around the island. On average, deployment events occur once per month during the
dry season, employing around 36 local men and deploying 550 spiders in areas 300–
400m2 over a 3-day period (Williams et al. 2019). A fixed budget is allocated for
monthly deployment events, therefore, compensation per person varies depending how
many individuals participate. On average, compensation is comparable to a typical day’s
wage as a fisherman in the community ($5-$7 USD)
Materials and Methods
Community Data Collection and Sampling
We studied the programme and local village, hereafter referred to as the
“Restoration Village” between December 2016 and July 2018. All 185 households in the
Restoration Village were surveyed using a mixed-methods ethnographic approach. Prior
to participation, respondents were informed of the purpose of the study and consent to
participate was obtained. Initial baseline surveys were conducted in a census style to
capture community-wide perceptions of the CRR initiative and to determine the level of
pre-project food security in the community (N=185) (Appendix I). Follow-up household
surveys examined potential temporal changes in food security factors post-project
implementation (N=87) (Appendix II).
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Surveys were conducted via a random stratified sampling method based on
demographic and socio-economic data collected through the baseline survey (Bernard
2011). Sampling subgroups were divided by gender and occupation (i.e. fishing vs. nonfishing households). Additionally, qualitative data was collected through semi-structured
interviews with key informants, including government officials, community leaders, and
local fishers (N=17). Additional respondents were then identified through a snowball
sampling design (Johnson 2014). Results from either method were triangulated in order
to validate findings (Bernard 2011; Johnson 2014). Prior to the commencement of social
data collection, IRB approval was obtained for all research questions administered.
Fisheries Surveys and Sampling
Fisheries landings data from the village adjacent to the restoration site were
collected from December 2016 to October 2017 (Appendix III). Fishers were
opportunistically selected at all times of the day as they returned to the island from
fishing. Enumerators asked permission from fishers if they could examine their catch and
ask questions about the location of the catch as well as the gear used and crew size. If
more than one fisher or boat was returning from fishing at the same time, enumerators
randomly selected who to approach. Total length (cm) of each fish in the catch (or mantle
length for squid) was recorded and identified to the species level. Enumerators were
trained on fish identification by an experienced fishery scientist before going into the
field. Where fish species were not easily identified, photographs were taken to identify
and confirm correct identification. The enumerators also asked the fishers about: 1)
fishing gear used, 2) fishing effort or duration of fishing trip, 3) location of the catch, 4)
the boat type and length (m), and 5) who is the owner of the boat or fishing operation. If
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fishers could not identify the location of their catch by pointing to a position on a map,
their catches were not recorded (< 5%). If fishers had catch from multiple locations or
used multiple gears, these were separated accordingly by enumerators when collecting
data.
Food Security Indicators
We examined 1) the current state of food security across the Restoration Village
community to determine appropriate indicators of food security changes related to reef
restoration; 2) the relationship between local reefs and the community (i.e. local values);
and 3) if and how reef restoration may influence food security (Table 3.1). We measured
food security across four domains: Nutrition, Wealth, Access, and Fishery Attributes.
These were designed using the World Food Programme’s definition (2009) stated
previously. Similar indicators were used in previous studies of food security and marine
conservation (Darling 2014). It should be noted that Fishery Attributes is not typically
used when evaluating food security, however, within the context of this particular study
we found this domain necessary to consider in order to evaluate how coral reef
restoration may influence local food security (i.e. dependence of demersal versus pelagic
fisheries). We also acknowledge the static nature of socio-economic variables such as
material style of life (Dacks et al. 2019) and therefore used qualitative data collection
methods to determine whether socio-economic indicators were appropriate and to
develop additional locally-grounded indicators that may not have immediately seemed
relevant.
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Table 3.1. Food Security variables and measures.
Food Security
Domains

Indicator

Description

Nutrition

Overall household
food security

“Do you and your family have enough food?”
1—Yes 0—No

Individual food group
security

Perceived access to individual essential food groups (i.e.
meat, fish, vegetables, fruit, nuts, rice, tuber crops)
1—Yes 0—No

Diet diversity

Cumulative sum of food groups that households have regular
access (Continuous from 0 to 11)

Material Style of Life
(MSL)

Cumulative sum of various household items presents in a
household (Continuous from 0 to 22)
Socio-economic subgroups based on MSL sum (Low=1-4,
Mid=5-9, High=10-22)

Income

“Do you have enough household income to meet your
needs?”
1—Yes 0—No

Direct Interaction w/
Organisation

1—Yes 0—No

Perceived Barriers to
Involvement

Perception of indicator based on 7-point scale (1= strongly
disagree to 7=strongly agree)

Perceived impacts of
coral restoration on
fishing

Perception of indicator based on 7-point scale 1= strongly
disagree to 7=strongly agree)

Perceived impacts of
coral restoration on
access to fishing
grounds

Perception of indicator based on 7-point scale 1= strongly
disagree to 7=strongly agree)

Fishery operations
characteristics

Boat type and length; Number of crew members; Distance to
Market (Continuous Scale)

Catch composition

Length-frequency and Species composition

Effort

Gear type; Distance to fishing grounds; Length of trip

Wealth

Access

Fishery
Attributes

Data Analysis
Data on food security indicators was analysed using SPSS statistical software. For
each of the four food security domains, we evaluated indicators across locally-relevant
demographic variables (i.e. gender, occupation, marital status, age, and household size).
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Statistical tests were used to assess any existing food security disparities and to determine
appropriate measures of food security. Qualitative data derived through semi-structured
interviews and participant observation were analysed through thematic indexing and
discourse analysis of specific narratives about historical and contemporary reef
relationships and food security. Fisheries effort and catch composition were split into
demersal (coral reef fish) and pelagic functional groupings based on dominant habitat
(Froese and Pauly 2018). Comparisons were made between metrics of fishing effort as
well as the mean (± SE) total length (cm) of fish species in the catch as compared to
length at first maturity (Lmat). Values for Lmat were obtained from Fishbase (Froese and
Pauly 2018) and when genus-level identification was the finest resolution (e.g., Loligo
sp.), the mean of all species’ Lmat was used.
Results
Nutrition Domain
Wealth was identified as the primary driver of nutrition indicators in the
Restoration Village. Wealthier households had greater access to important dietary staples
such as rice and water. Rice is the primary staple of the community and water is a
mediating factor of food security in the community, because it is necessary to prepare
most cooked meals, including rice. This finding aligns with the specific context of the
Restoration Village where minimal food production occurs on the island and food
products are mainly purchased and imported from mainland Sulawesi. Nutrition was
evaluated through perceived sufficient access to overall food, individual food groups, and
diet diversity. 85.4% (N=157) of households reported that they had enough food overall;
and of the households that perceived insufficient access to food, 42.86% (N=21) reported
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that their families would sometimes go hungry. Fish was found to be the most available
food group (94.2%, N=156).
Sufficient access to food overall and individual food groups were evaluated
across demographic variables and wealth variables (i.e. income and MSL) through chisquare analyses and Mann-Whitney U tests (Appendix IV). According to Guttman Scale
analysis, collected data on MSL household items scaled unidimensionally (COR= 0.90;
COS=0.18); therefore, we evaluated MSL indicators as a scaled sum variable (Guest
2000). Households that perceived their incomes to support their needs also perceived
their overall food security to be more adequate than households that perceived their
incomes insufficient to support their needs (93.46% vs. 68.00%, x2= 17.66, df=1,
p<0.001, N=157). Furthermore, income positively correlated with access to rice, tea, and
coffee (p<0.05, See Appendix IV). MSL positively correlated with access to vegetables,
fruit, eggs, tea and coffee (p<0.05, See Appendix IV). Only households with dependents
reported meat to be part of their diet (p<0.005, See Appendix IV). Diet diversity was
evaluated across demographic and income variables through non-parametric MannWhitney U tests and Pearson’s correlation. Based on Mann-Whitney U test results, no
significant relations were identified between gender, marital status, occupation, or
whether a household had children (Table 3.2). Diet diversity, however, was found to be
positively correlated with the sum of MSL household items (r= 0.22, df=103, p<0.05,
N=105).
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Table 3.2. Diet diversity across demographic variables.

Gender
Marital Status

Occupation

Dependents

N

x̅

U

Male

96

6.47

1414.00

Female

30

6.47

Married

118

6.43

Single

8

7

Fisher

81

6.40

Non-fisher

44

6.55

Children

107

6.39

No Children

16

6.81

459.00

1717.00

876.00

Wealth Domain
MSL household items and perceived income adequacy were used as indicators of
wealth. MSL was selected as an indicator of wealth because income data in the
community was unreliable. Fishers’ incomes were highly variable on a daily and seasonal
basis. MSL is a widely used indicator of wealth, especially in small-scale fishing
communities (Pollnac, et al. 2001; García-Quijano et al. 2015). Furthermore, we found
MSL and perceived income adequacy to be positively related where households who
perceived their incomes as sufficient to support their needs had significantly more MSL
household items (x̅=7.52 vs. 5.67, t= 3.925, df=132, p-value<0.001, N=134). MSL items
included household electronics (i.e. tv, mobile phone, fan) and basic food preparation
appliances (i.e. stove, oven, refrigerator). The suitability of individual household items
was validated through interviews and participant observation. Upon further time spent in
the community, we realised that building materials would have been more appropriate
material indicators for this particular community context. Home construction (i.e.
concrete vs. wood homes) was a primary distinction of wealth within the community.
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Based on student’s t-tests of MSL sum variables across nominal demographic variables,
households with male heads were found to have higher MSL sums than households with
female heads (Table 3.3). Based on chi-square analysis results, no significant relations
were found between perceived income adequacy and demographic variables (Table 3.3).
Through Pearson’s correlation analysis we found that household size positively correlated
with MSL sum where larger households had more MSL items (r=0.0849, df=116,
p<0.005, N=146), No relationship was found between MSL sum and age (r=0.006,
df=132, p>0.05, N=169). According to student’s t-test, no significant relationships were
found between perceived income adequacy and household size or age (Age: Yes x̅=46.48
vs. No x̅= 47.17, t=0.29, df= 167, p>0.05; Household Size: Yes x̅=5.38 vs. No x̅= 5.22,
t=-0.49, df= 144, p>0.05). We also evaluated the relationship between individual
appliances needed for basic food preparation (i.e. running water, indoor oven, and gas
stove) and demographic variables (Appendix V). Chi-square analyses showed that
households without dependents were found to be less likely to have indoor ovens than
households with dependents (p <0.05 See Appendix V).
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Table 3.3. MSL sum and perceived income adequacy across nominal demographic variables
Demographic Variable

Gender

Dependents
*

p-value<0.05

Perceived income adequacy

N

x̅

t

df

Yes (N)

No (N)

x2

Phi

df

Male

99

7.22

-2.08*

132

90

40

0.09

0.02

1

Female

35

6.14

26

13

124

6.94

106

50

0.26

0.04

1

Single

10

6.90

50

3

Yes

84

7.11

70

38

1.85

0.11

1

No

49

6.65

45

15

Yes

117

6.92

100

45

0.13

-0.03 1

No

15

6.87

13

7

Marital Status Married

Fisher

MSL sum

**

-0.05

-0.94
-0.07

132

131
130

p-value<0.005

Access Domain
Community members across socioeconomic subgroups (based on Material Style
of Life indices) were found to have equal access to project participation (low MSL
x̅=2.00, mid MSL x̅ =2.03, high MSL x̅ =2.17, H= 0.47; p>0.05). However, community
members linked to the Village Head, either as one of his constituents or as one of his
appointed government workers, viewed the project as more accessible in comparison to
individuals who were more closely aligned with the losing candidate. Constituents were
less likely to agree with the statement, “There are barriers that may affect your
involvement in the coral restoration project,” than non-constituents (constituents: x̅ =1.73
vs non-constituents= 3.53, U=122.50, p<0.05; government workers: x̅ = 1.47 vs. nongovernment workers =2.22, U=159.50, p<0.05). Furthermore, these individuals perceived
that what the restoration company had provided for the community aligned with their
expectations (constituents versus non-constituents: x̅ =5.96 vs. 4.40, U=51.50, p<0.05;
government workers versus non-government workers: x̅ = 6.71 vs. 5.10, U=42.50,
p<0.05). The Village Head was a major proponent of the project and instrumental in
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bringing the programme to the island. Constituents of the village head reported having
interacted directly with the conservation group more than those who did not vote for the
current village head. (93.33% vs. 57.14% respectively, x2=6.39, df=2, p<0.05, N=47).
These interactions mainly consisted of attendance of project meetings where community
members could provide input on site locations and marine management decisions.
Furthermore, they had higher rates of participation in coral transplantation days (47% vs.
5% respectively, x2=12.70, df=1, p<0.001, N=52).
In relationship to fishing and fishing yields, the coral reef restoration programme
was found to have a disproportionate negative impact on independent fishers than sawi
(wage-labour fishers). In qualitative interviews, several independent fishers described
how they are now prohibited from fishing anywhere on the reef due to new fishing
restrictions associated with the restoration initiative.
Fishery Attributes Domain
Data was collected for 77 days total over the 10-month sampling period. A total
of 91 boat captains were included in the data collection, and they took a combined 375
trips. We recorded data on 1548 individual fishes and mollusks, comprising 60 species.
Only 19% of the fishing trips taken by fishers from the Restoration Village were on the
local coral reefs for demersal fish where they landed 299 fish (Fig. 3.2). On these trips,
the dominant boat length was between 6 and 15m, while many were also smaller canoes
<5m using predominantly handlines (89% of total demersal catch). These catches were
dominated by Sepia sp., or cuttlefish, which accounted for 170 individuals, followed by
Siganus guttatus, a rabbitfish, and Terapon jarbua, a reef-associated grunt. The cuttlefish
and rabbitfish were mostly caught at lengths above maturity (+3 and +5cm, respectively),
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whereas the grunt was not (Fig. 3.3). Overall, the demersal fishery only constituted 19%
of total recorded landings (n=1548).
The pelagic fishery was more commonly utilised by fishers on the island who
used a combination of handlines and purse seines, 58% and 40% of total pelagic catch
respectively. These landings made up 81% of the Restoration Village fishers’ trips and
they landed 1249 fish during data collection. Loligo sp., or squid, was the most
commonly exploited species in this fishery with 310 individuals recorded. This was
followed by Rastrelliger kanagurta, Sphyraena jello, and Selar boops. The total lengths
of these species varied and Scomberomorus commerson was the largest species landed.
Loligo sp. were primarily landed at lengths just below maturity, or 12cm. The only other
pelagic species landed below Lmat were S. commerson and S. jello (Fig. 3.3).

Figure 3.2. Boat size (m) used by fishers in the Restoration Village according to the type of fish targeted,
or habitat (effort).
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Figure 3.3. (A) Boxplot of the total length (cm) of top 10 species landed by Restoration Village fishers by
habitat type; and (B) relationship between the mean (cm; ± SE) length and length at first maturity (Lmat)
for each species.

Fishing for purely subsistence purposes was minimal in the Restoration Village
and overall food security benefits come from the profits generated from local fishing
economies that allow community members to purchase food imported from Makassar.
Fishers consume a small portion of their catches, but the majority of fish landings are
sold to local collectors who resell it in the international market in Makassar. Thus, the
fishery supports local captains and fishers, as well as middle-men (i.e., collectors and
boat owners), who then distribute finfish and squid on to further destinations.
Additionally, offshore pelagic habitats were found to be more important than coral reefs
to local fishers for supporting fishery activities and livelihoods; 81% of the fisheries
landings on the island came from pelagic habitats, and only 19% from the coral reef
(n=1548).
Fishery surveys revealed that 63.9% of local fishers are employed through the
patron-client pa’gai system. In the Restoration Village pa’gai boats are crewed by up to
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15 men and fishing trips may extend for up to 20 days. These boats target pelagic
resources such as squid and mackerel species using ring nets or large purse seines. Only
36.1% of fishers fish independently; however, many fishers only fish independently on a
seasonal basis and depend on participation in pa’gai fisheries during the rest of the year.
Local Socio-cultural Perceptions on the Role of Reefs
We evaluated the reef benefits and values of the local community through
qualitative open-ended questions on coral reef ecosystem service benefits. Nutrition and
livelihood were not the primary ways that the local community valued the surrounding
reef. Respondents primarily identified coastal resilience and storm protection as the
primary function and importance of their surrounding coral reef system. Many
respondents discussed how coral reefs act as a barrier for “big waves” and protected the
island from storm surge. Some respondents even described how coral prevented erosion
during large storm events by stabilising sediment. Few respondents discussed the value of
coral reefs in terms of directly contributing to their livelihood and food security.
Furthermore, when asked more broadly what primary concerns for life on the island are,
food security was mentioned by only one respondent; whereas, frequent power outages
(98 mentions) and lack of fresh drinking water (25 mentions) were the most frequently
mentioned concerns raised by community members (N=140).
Discussion
Patron-Client Fishery System as a Barrier to Improved Food Security
Our results indicate that food security in the community is more closely linked to
overall wealth through access to global cash markets, rather than access to local food
sources through subsistence fishing. Wealthier households were found to have greater
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food security in the community. Higher incomes allowed households to purchase food
necessary to their diet. These findings align with previous studies on food security in
fishing communities. In Palawan households, fish primarily contributed to food security
through its role as a main source of income used to buy other important foods (Fabinyi et
al. 2017). Similarly, a study of Kenyan fishing communities found wealthier households
had greater food security (Darling 2014; Fabinyi et al. 2017). Given the link between
wealth and food security, the dominant Pa-gai fishery system of the Restoration Village
may be a potential barrier to food security benefits associated with improved coral
conditions and the restoration project.
Most respondents who identified as a sawi (pa’gai fisher/crew-members)
expressed that if abundance of fish increased on local reefs, they would want to utilise the
resource; however, abundance was not necessarily the primary barrier to access. Many
sawi respondents stated that they do not have the appropriate gear type and boats
necessary to target coral reef fish nor the capital to transition to independent reef fishing.
Moreover, many are reliant upon the loans provided through the patron-client pa'gai
system.
Patron-client relations are widespread in rural production systems, like smallscale fisheries, especially in Southeast Asia (Kennedy and Firth 1946; Merlijn 1989;
Platteau and Nugent 1992; Ferse et al. 2012). Pungawwa (i.e. patrons) are characterised
as displaying strong reciprocal social ties with their sawi and often provide financial and
personal support (Ferse et al. 2014). However, this support has been criticised as a
mechanism that creates a poverty trap. In order to repay provided loans, sawi must sell
their catches to their pungawwa at below market value and rarely regain their autonomy
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(Glaser et al. 2010). Patron-client systems are the dominant modes of fishery operations
in the Spermonde, however, fisheries across the archipelago vary by target species and
gear types. Although pa’gai in the Restoration Village, predominantly target pelagic
species, fishers employed by patron-client-systems on other neighbouring islands target
coral reef species. Pungawwa (patrons) who support reef-based fisheries are the dominant
source of illicit fishing gear. Furthermore, most of these pungawwa have the power to
protect their fishers from prosecution for using destructive gear through relational ties
with local governmental and military agencies (Glaser et al. 2010, 2015; Ferse et al.
2012).
Therefore, the Pa’gai system is a problematic system of power relations in two
ways. Firstly, it is the primary mechanism through which destructive fishing gears, such
as cyanide and bombs, are made accessible to local fishers throughout the region, leading
to the damage coral restoration programmes aim to rectify. And secondly, its hierarchical
patron-client system creates indentured work forces that do not allow for the
improvement of economic conditions of fishers. These two distinct issues thus inhibit
improved food security conditions from being realised. Restored ecosystems, the
expected source of improved food security, may once again be damaged through ongoing
use of destructive fishing gear; and individual sawi, financially bound to their pungawwa,
are unable to improve their economic conditions, reflecting an inability to improve their
food insecurity.
The Adverse Effects of Coral Restoration on Livelihoods and Social Networks
The introduction of the conservation programme into the community has in itself
led to adverse effects on food security for some community members. Independent reef
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fishers have been negatively impacted by the restoration initiative through fishing
restrictions. They have been denied access to local reefs resulting in the reduction of
fishing yields and thus household food security. Magora et al. (2014) identified similar
consequences in fishing communities in Tanzania where fisher household food security
declined because access to livelihood sources were denied due to the establishment of a
marine reserve.
These restrictions are enforced by village head appointed coral guards who are
also partially funded by the CRR project. Coral guards are responsible for enforcing the
no-take MPA and restrictions on prohibited gear types. Although these guards serve an
important role as enforcement officers to legitimise and implement legal restrictions, they
have been poorly trained, and they have been described to enforce restrictions that are not
legally mandated. One respondent who previously was a coral guard under COREMAP
explained that current coral guards were not trained on how to best engage with fishers.
Under past conservation programmes, coral guards were trained to engage with fishers
respectfully and to use these interactions to inform fishers of the degradation and harm
caused by destructive fishing-- key characteristics to successful MPA enforcement
(Hønneland 2000; Crawford et al. 2010).
Tactics enforced by current coral guards have damaged relationships in the local
community and with neighbouring islands. Fishers from the Restoration Village and
neighbouring islands have been restricted from fishing on the surrounding reef of the
Restoration Village despite their historical use of the reef. This has resulted in damaged
reciprocal relationships between the Restoration Village and neighbouring islands and
indirect consequences for the food security and livelihood of some Restoration Village
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fishers. Since the restoration initiative, Restoration Village fishers have experienced
restricted access to fishing grounds controlled by neighbouring islands as a means of
protesting the restoration programme. Inter- and intra-island reciprocal relationships are
critical components of small island life in the Spermonde (Gorris 2016). These relations
are essential for ensuring food security by providing access to important fishing grounds
that support local livelihoods and wellbeing. Although the coral restoration initiative is
aimed at improving food security, its problematic upset of existing relationships and
exacerbation of existing inequities has resulted in the inverse result for some community
members through the reduction of access to fishing grounds around the Restoration
Village and other parts of the Spermonde.
Socio-cultural dimensions of fish consumption
Marine conservation initiatives in the Coral Triangle have been re-oriented to
address conservation and food security issues simultaneously. There is a strong
assumption inserted into some marine conservation development agendas that coral reef
species are a universally important dietary staple of local people in the Coral Triangle
(Clifton and Foale 2017). However, numerous case studies and empirical reports have
shown that consumption and livelihood dependence on non-demersal fish species (i.e.
pelagic and aquaculture) are greater in some coastal and island communities across the
Solomon Islands, the Philippines and Indonesia (Dey et al. 2005; FAO 2014; Needham et
al. 2014; Albert et al. 2015). Similarly, the Restoration Village community
disproportionately fish (and presumably) consume pelagic species over coral reef species.
Moreover, food security and fishing were rarely mentioned as benefits of coral reefs and
CRR. Previous studies on the benefits of CRR had similar findings (Hein et al. 2019).
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Pa’gai fishers target specific pelagic species because there is a demand for them
in the global fish market. However, this taste preference is also evident within the local
community. Multiple respondents expressed that the pelagic fish have a more desirable
taste and smell compared to reef fish. Researchers surveying small island communities in
other regions of the Coral Triangle have made similar taste preference observations in
some but not all areas, indicating a need for more systematic research on the topic
(Richard Pollnac, pers. comm. 2018). Studies in the U.S. also observed a commercial
preference for pelagic species, based on form and taste (Boster and Johnson 1989).
During qualitative interviews independent reef fishers described increased
abundance of parrot fish since the installation of the coral spiders; however, they
discussed that these increases have had no impact on their catches because they are not a
type of fish which is consumed on the island. Through qualitative interviews reef fishers
from the island also described that they mainly target invertebrate species, such as squid,
cuttlefish or octopus rather than demersal fish. The coral practitioners on the other hand
strictly monitor longitudinal changes in fin fish abundance along the reefs. This gap
between marine resources that are monitored by the project and marine resources that are
valued and harvested by the local community is a challenge to the effective evaluation of
the most tangible impact of the restoration initiative on food security— changes in
species abundance of target fisheries. Previous studies have highlighted the value of
understanding culturally valued species and how this information can be utilised to adapt
reef monitoring programmes (Dacks et al. 2019).
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Conclusion
This study utilised a mixed methods ethnographic approach, to investigate: 1) potential
impacts of reef restoration on local food security and 2) socio-cultural relationships that
local people have with surrounding coral reefs, in order to inform locally-appropriate
indicators of reef restoration impacts to evaluate socio-cultural success over time. To the
first point, our results caution against the assumption of a direct relationship between fish
yields (in this case, the targeted outcome of the conservation project) and communitywide food security. Instead, wealth and the ability to purchase foods to contribute to a
diverse diet are dominant drivers. We emphasise that social dynamics surrounding
community-based conservation initiatives are complex and context-dependent (Pollnac et
al. 2010; Cinner and Huchery 2014; Mahajan and Daw 2016). To the second point, we
identified an important dichotomy in the perceived benefit of reef restoration by
practitioners and the community. Food security was an assumed benefit of reef
restoration by practitioners, while the majority of community members saw storm
protection as the greatest value of coral reefs and reef restoration. Furthermore, the
community had minimal livelihood and food security dependence on the reef. Thus, we
identified a discord between practitioners and the community that hampers the long-term
success of this CRR initiative. This result echoes studies of other marine conservation
projects (Waylen et al. 2013; Hein et al. 2019; Bennett and Dearden 2014), as well as
terrestrial conservation projects (Thapa Karki 2013; Nilsson et al. 2016), where local
values and project objectives were misaligned. Future CRR initiatives must be cognizant
of complex community dynamics, and for this we recommend community engagements
throughout all stages. Furthermore, a culturally-grounded approach is necessary to
86

develop social objectives of conservation that are locally significant. Our approach of
integrating well-established socio-economic indicators with ethnographic socio-cultural
context has wide applicability to food security/ conservation programmes globally.
Future studies could focus on how the implementation of socio-cultural indicators affects
the long term social and ecological success conservation initiatives.
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Appendices
Appendix I: Baseline Survey
Household Survey (re-translated from Bahasa Indonesia) designed by Dr. Carlos Garcia-Quijano and
administered by faculty and graduate students from the sociology department at UNHAS in Makassar,
South Sulawesi, Indonesia
Questionnaire number
Household code
Day/Date of interview
Time of interview

At: ...

until at: …

RT/ RW/ DUSUN
Data entry operator name
Phone number of Respondent
Acheivement of informed consent to
participate in this research project

_____________________________ Name and signature of
enumerator to signify consent
Verifikation
Enumerator

Supervisor

____________________
Name and signature

____________________
Name and signature

Instructions on filling:
1. Enumerator introduces his/herself and explains intent and purpose of this survey to respondent by
reading the spoken consent form
2. Enumerator asks willingness of respondent to be interviewed based on the information in the consent
form and verifies consent with their signature on the questionnaire.
3. Enumerator gives a copy of the consent form to the respondent to keep.
4. Enumerator marks (√) in each of the respondent answer
5. Enumerators write respondent's answer to the appointed place
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6. Enumerator ensure all questions are asked to respondent
7. Enumerator ensure all questions are filled / answered correctly
8. If you have any questions that are not answered, enumerator must write evidence.
A. Demography
1.

When were you born? .......................……years (interviewer can help calculate)

2.

Gender : 1. Male , 2. Female

3.

What is your ethnicity?
1. Makassar
2. Bugis

4.

What is your religion?
1. Islam
2. Katholik

3.
3.

Mandar

Protestan

4.
4.

Toraja

Hindu

5.
5.

Other

Budha

6.

5.

Where were you born?
Village:
Sub-district:
District:
Province:

6.

Where do you live? (pin on the map)

7.

When did you start living at Restoration Village? Year of …………………….. (year)

8.

Have you ever lived in other places? 1. Yes, 2. No, If yes, where?
Village :
Sub-district:
District:
Province:

9.

Are you married? 1. Yes, 2. No, If yes, where is your spouse from?
Village:
Sub-district:
District:

Other

10. Province: Do you have kid(s) ?: 1. Yes, 2. No, If yes, please write age, gender and do all the children
live in same house, if no continue to question 11.
gender
Live at same house
age
1.Male
2. Female
1.Yes
2.No

11. What is your job?
1. Fisherman
2. Government employee
3. Private employee

4. Carpenter
5.Trader
6.Army/Police

If you are fisherman, what gear tool you use and what fish you get?
Fishing gear
1.Yes 2.No
Fish caught
Pukat udang (prawn net)
Pukat kantong
Pukat cincin (purse saine)
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7.other
8. Other.
9. Other.

Jaring insang (gillnet)
Jaring angkat
Pancing ikan (long line)
Pancing cumi (cuttlefish long line)
Perangkap (fish trap)
12. Do you have other jobs? 1. Yes. 2. No, if yes, what job?
1. ...........................................................
2. ...........................................................
3.............................................................
13. What else other job you have before? What job and when?
1. .................................................. year .............. until................
2. ................................................... year .............. until................
3. ..................................................... year .............. until...............
14. Have you ever worked for government project or NGO? 1. Yes. 2. No; if yes, please write down
below:
1

2

3

4

5

Project name
Your role?
Paid/unpaid
If paid, how
much?
15. What is your annual income from the work you do today?
[If the respondents said that their income varies from year to year, asked to them to estimate the
average annual income over the last 5 years]
Rp. ..............................................................................................................................................
16. What proportion of annual income and how many amendments from several categories of jobs:
Job category
Percentage income (yearly) Percentage change of income (yearly)
Primary job
Secondary job
Tertiary job
17. Are you the sole contributor of income to your Household? : 1. Yes, 2 No
If NO: who else contributes income? ……………. people
Person:
Percentage of household income contributed:
a. …………………………………………….
___%
b. …………………………………………… ___%
18. Do you have enough household income to meet your needs? 1. Yes, 2 No
If no, why not? …………………………………………………………………………………..
19. Do you have access to credit or other kinds of loans like family/friends loans, and how to get access on
it? ……………………………………………………………………………………
If no, why not? …………………………………………………………………………………..
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20. Could you please tell me if in your household you and you family have: Write 1. Yes, 2 NO
[INTERVIEWER: list and mark “yes” responses]
Type of
Type of
1.Yes 2. No
ownership
ownership
Water
Radio
Electricity
Fix phone
Water
Mobile
heater
phone
Refrigerato
Smartphone
r/Freezer
Gas stove
Televisi
Electrical
Cable/
stove
satellite
Kerosene
VCR
stove
Oven
DVD Player
outdoor
Oven
Motorbike
indoor
Note: mark (√) for answer

1.Yes

2. No

Type of
ownership
Fan
AC
Washing
machine
drier

1.Yes

2. No

Boat
Console
game
PC
Internet
access
Others
...............

B. Education
21. What is you highest completed level of formal education? (Grade or degree)
a. Not finished elementary school
b. elementary school (graduated)
c. Junior high school (graduated)
d. senior high school (graduated)
e. Bachelor degree (graduated)
22. Were you educated on Restoration Village? 1. Yes 2. No
23. How many days per week children attend school? ….days/week
24. Do you think there are enough teachers available to teach the children? 1. Yes, 2. No, 3. I don’t know
25. At what age do most Restoration Village children stop attending school? (age or Age
range?)..............................Year.
26. What do they, for the most part, do right after pulang/finishing school?
C. Sustainability & Food Security
27. Do people ever move away from Restoration Village for 6 months away? 1.Yes, 2.No, 3. I don’t know
If yes, why?............................................................................................................................
28. Do you have everything you need to live satisfactorily on Restoration Village? 1. Yes 2. No
food
1.Yes 2.
food
1.Yes 2. No food
1.Yes 2. No
No
Main staple
snacks
meat
(rice)
Drinking
fruits
egg
water
vegetable
Teh
fish
meat
milk
coffe
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others.............
others..
....
......
Note: mark (√) for answer
29. Is Bontsua self-sufficient? 1.Yes, 2.No, 3. I don’t know
If NO, why not?

others..
...

30. What are the main food staples on Restoration Village? [INTERVIEWER: please write down up to 5
staples in left column of table. THEN ask for each item the questions on other columns of table]
How do you
From
How much do you How much do
Food Item
get this item?
Whom?
use per week?
you pay for it?
Rice
Corn/mize
Sago/Starch
Tuber crops
others
31. Do you and your family have enough food? 1.Yes, 2.No, 3. I don’t know
If NO: do you or your family ever go hungry? 1. Yes, 2. No, 3. I don’t know
32. Do you and your family have enough Healthy food? ? 1. Yes, 2. No__
Healthy food types
1.Yes
2.No
Healthy food types
rice
fish
Tuber crops
meat
vegetables
nuts
fruits
others ..........................

1.Yes

2.No

33. Is your house connected to electricity? 1. Yes, 2. No; If yes, how much does it cost per month?
34. Do you use fuel for cooking? 1. Yes, 2. No; If yes, what kind? How much per week? Cost?
fuel
1.Yes
2.No
Volume used
Cost per week (Rp)
firewood
kerosene
Liquid gas
electricity
others.......................
35. Where does your drinking water come from and how much does it cost per week?, 1. Yes, 2. No and
how much does it cost per week?
Water source
1.Yes
2.No
Cost/week (Rp)
Well water
bottled water
rain water
Other (which?): _________
36. Do you ever run out of water?

1. Yes 2. NO, 3. I don’t know
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37. What are the main items of waste in your household and how do you manage it?
List 1. Yes, 2. No and how you manage it.
Waste
Yes No burn burial Disposal
Disposal in
outside on land
the Ocean
Leftover food
Dry leaves
Fruit & vegetable
can
paper
glass
Plastic

Reuse

38. Which disposal methods are best and why? (choose based on answer question no 37)
39. Whether people in Restoration Village in activities or certain things, to affect some aspects in the
following table?. Write 1 if yes and 2 if not, 3. I don’t know
Activity
Coral reef
Coral reef fish Seagrass
fishing
agricultural runoff
sedimentation or runoff
recreational diving
navigation
more
40. Tick 1 if yes, 2 if no, 3. I don’t know
Coral reef over seagrass
coral reefs allow seagrasses to establish by slowing down the current
coral reefs help seagrasses grow by improving water quality
coral reef fish and invertebrates use seagrasses to feed or for shelter
dead coral reef material is eaten by fish and invertebrates in seagrasses

Yes

No

I don’t
know

Seagrass over coral reef
seagrasses allow coral reefs to establish by slowing down the current
seagrasses help coral reefs grow by improving water quality
seagrass fish and invertebrates use coral reefs to feed or for shelter
dead seagrass material is eaten by fish and invertebrates in coral reefs
41. Are the following things (fish, coral, or seagrass) plentiful around Restoration Village?
Coral fish
1. Yes , 2. No 3. I don’t know
Coral reef
1. Yes , 2. No 3. I don’t know
Seagrass
1. Yes , 2. No 3. I don’t know
42. How do you think some of the current conditions crate in the following (in table). Write 1. if yes, write
2. if not, 3. I don’t know
Coral reef condition
reef fish are more abundant now than in the past
fish are less abundant now than in the past
corals are more abundant (or there is more coral
cover) now than in the past
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1.Yes

2.No

3. I don’t know

corals are less abundant (or there is less coral cover)
now than in the past
seagrasses are more abundant (or there is more
seagrass cover) now than in the past
seagrasses are less abundant (or there is less
seagrass cover) now than in the past
43. Do you expect that this will it change in the future? 1. Yes, 2. No, 3.I do not know
Coral reef condition
1.Yes 2.No 3. I don’t know
reef fish will be more abundant in the future
reef fish will be less abundant in the future
corals will be more abundant (or coral cover will
increase) in the future
corals will be less abundant (or coral cover will
decrease) in the future
seagrasses will be more abundant (or seagrass cover
will increase) in the future
seagrasses will be less abundant (or seagrass cover
will decrease) in the future
44. Is it possible to run out of reef fish or coral or sea grass? 1. Yes,

2. No 3. I don’t know

45. Can you tell me, in the form of a list, what are the main problems faced by people on Restoration
Village? [INTERVIEWER: Please record the ALL THE PROBLEMS mentioned by the respondent IN
THE EXACT ORDER THEY WERE MENTIONED]
46. Can you tell me, in the form of a list, what are the main problems faced by the coastal environment in
Restoration Village? [INTERVIEWER: Please record the ALL THE PROBLEMS mentioned by the
respondent IN THE EXACT ORDER THEY WERE MENTIONED]
D. Marine Management in Restoration Village
47. Do you know any Marine Regulations around Restoration Village? 1. Yes, 2. No
If YES: Which ones?
1. .............................................................................................................................................
2. .............................................................................................................................................
3. .............................................................................................................................................
4. .............................................................................................................................................
48. Have you heard of MPAs? 1. Yes, 2. No

If YES, could you mention it

49. For how long have you known about MPAs? : ________________________
50. In the following question, I will ask WHETHER YOU AGREE OR DISAGREE, AND HOW
STRONGLY YOU AGREE OR DISAGREE, with a statement about marine management in
Restoration Village. Could you tell me about your degree of agreement with the following statements
about MPAs? : [INTERVEWER: please read the options to the respondent each time and circle the
choice]
1 Strongly 2
3
4
5 strongly
statement
disagree
disagree neutral agree
agree
MPAs adequately protect fish
population
MPAs adequately protect reefs
MPAs adversely impact fishers’
livelihoods
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MPAs adversely impact fishers’
safety
MPAs can be used in a way that
both protects fish and is fair to
fishers
Why?
51. Have you heard about fishing licenses? 1. Yes, 2. [If YES, continue on to 53. If NO, go to 54)
52. Could you now tell me about your degree of agreement with the following statements about issuing
and requiring fishing licenses : [INTERVEWER: please read the options to the respondent each time
and circle the choice]
1 Strongly 2
3
4
5 strongly
statement
disagree
disagree neutral agree
agree
Issuing and requiring fishing licenses
adequately protect fish populations
Issuing and requiring fishing licenses
adequately protect reefs
Issuing and requiring fishing licenses
adversely impacts fishers’ livelihoods
Issuing and requiring fishing licenses
adversely impacts fishers’ safety
Issuing and requiring fishing licenses
can be done in a way that both protects
fish and is fair to fishers
Why?
53. Have you heard about fishing gear restrictions? 1. Yes, 2. No
If YES, what?
54. Could you now tell me about your degree of agreement with the following statements about Fishing
gear restrictions : [INTERVEWER: please read the options to the respondent each time and circle the
choice]
1
2
3
4
5 strongly
Strongly
disagree neutral agree agree
statement
disagree
Restricting fishing gear adequately
protect fish populations
Restricting fishing gear adequately
protect reefs
Restricting fishing gear adversely
impacts fishers’ livelihoods
Restricting fishing gear adversely
impact fishers’ safety
Restricting fishing gear can de done
in a way that both protects fish and
is fair to fishers
Why?
55. Restoration Village people have control over marine management and decision making
1.Strongly disagree 2.disagree 3.neutral 4.agree 5. strongly agree
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E. Perceptions of Corporations/The “Restoration Company”
56. Do foreigners come here? 1. Yes, 2 No, 3. I don’t know
Visitor/Institutions
Foreigners / abroad ever come on
this island
Indonesian people from outside the
island and work on this island
NGOs working in this island
Institution/companies operating in
this island

1.Yes

2.No

List of NGO :
List of institution/company :

57. Have you worked with corporations before? (before you have the same work) 1. Yes, 2 No
If yes:
which corporations?

When did you work with this corporation?

58. Was it a good or a bad experience? 1. Good, 2.Bad
59. Have corporations that you know of, worked on other islands near Restoration Village? 1. Yes, 2.No,
3. I don’t know. If YES, write down below and when they visit
What corporations?

When did you work with this corporation?

60. Was it a good or a bad experience? 1. Good, 2 Bad, 3. I don’t know
61. Do you know of companies that operate / work on another island near Restoration Village? 1. Yes 2.
No, 3. I don’t know. If yes what the company wrote in a column and when they are working?
Which corporations?

When did you work with this corporation?

62. Have you ever heard of The “Restoration Company” Corporation? 1. Yes, 2. No
If YES, What kinds of products do they make?
63. Have academic researchers that you know of come to Restoration Village before? 1. Yes, 2. No, 3. I
don’t know
If YES:
What did they study?
When did they visit ?

64. Was it a good or a bad experience for people in Restoration Village? 1. Good, 2 Bad, 3. I don’t know
F. Reef Manipulation
65. Are there coral reefs near Restoration Village? 1. Yes, 2. No, 3. I don’t know
If YES, Are they healthy? 1. Yes, 2.No, 3. I don’t know
66. Are there different kinds of corals? 1. Yes, 2. No, 3. I don’t know
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If yes: could you list, the different kinds that you know of?
[INTERVIEWER: Please write in the exact order in which they were mentioned]
a. ............................................................................................................................................
b. ...........................................................................................................................................
67. Are coral reefs important for Restoration Village islanders? 1. Yes, 2. No, 3. I don’t know
If YES: Could you mention some of the ways in which coral reefs are important ?
a. .....................................................................................................................................
b. ..................................................................................................................................
68. Are coral reefs important for you and your family directly? 1. Yes, 2. No, 3. I don’t know
If YES: What are some of the ways in which coral reefs are important for you and your family
directly?
a. .....................................................................................................................................
b. ..................................................................................................................................
69. Have you ever heard of a coral restoration project? 1. Yes, 2. No
70. Do people on Restoration Village want to see a coral restoration project here?
statement
Yes
No
I don’t know
all people or almost all people want it
the majority want it but some do not
About half want it and half do not
No, the majority do not want it but some do
No, nobody or almost nobody wants it
71. Have you heard of human-made reefs? 1. Yes, 3. No. If YES, Could you tell me about your degree of
agreement with the following statements about human-made reefs
1 Strongly 2
3
4
5 strongly
statement
disagree
disagree neutral agree agree
Human-made reefs can help increase
fish populations
Human-made reefs will be good for
Restoration Village fishers
Human-made reefs will be good for
Restoration Village residents in
general
It is possible for humans to “make”
reefs that will last and reproduce
themselves
It is appropriate for humans to
modify the marine environment by
“making” coral reefs.
G. Capacity/Willingness to Participate
72. Would you volunteer your time and effort to help install a human-made reef here? 1. Yes, 2 No, 3. I
don’t know
73. Would you be willing to work to install and monitor an human-made reef for an for a monetary
incentive? 1. Yes, 2 No, 3. I don’t know
74. Do you have time to do more work than you already do now? 1. Yes, 2 No, 3. I don’t know
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75. In your estimation, would other people in Restoration Village be willing to work in installing and/or
monitoring artificial reefs 1. Yes, 2 No 3. I don’t know
H. FISHER Questionnaire: (for anyone who fishes as an occupation above or whoever fishes on the
Restoration Village reef for food)
76. Do you ever fish on the local Restoration Village coral reef? Yes__ No__
If NO, where do you fish? ……………………………………..
77. At what age did you first learn to fish?:_______
78. From whom did you learn to fish?:
79. How would you describe your participation in fishing? [Please mark all that apply] write 1 if yes, write
2 if no
Kegiatan menangkap ikan
1. Yes
2. No
Fish commercially full-time
Fish commercially part-time
Fish for subsistence (to eat directly)
Fish for recreation
Fish for subsistence or recreation but sometimes
sell my catch
Collect fish or shellfish from nearshore shallow
areas (back reef, sandflats, lagoon, etc)
80. Could you tell me, in the form of a list, what fishery resources do you harvest regularly?
[INTERVIEWER: Please record IN THE EXACT ORDER THEY WERE MENTIONED].
..........................................................................................................................................................
81. At what age did you start to fish in Restoration Village as a job?: ___
82. Were your parents harvesters of coral reef fish? 1. Yes, 2. No 3. I don’t know
83. Kapan/Approximately, what percentage of your fishing income comes from the following activities?:
activity
time (month)
% fish cough
Purse Seine Fish (non squid)
Coral Squid
Deep-water Squid
Restoration Village Reef Fish (local non purse
seine or squid)
Other: (what fishing activity?
84. Untuk /What time of the year do you fish for:
Fish caught

Frequency
/ week

How long
(hours)

Change over
10 years
1. Yes, 2.no

Change of fish size
over 10 years
1. Yes, 2. No

Purse Seine Fish (non squid)
Coral Squid
Deep-water Squid
Restoration Village Reef Fish
(local non purse seine or squid)
Other: (what fishing activity?
85. Do you work for a Punggawa as a Sawi? 1. Yes, 2. No
If yes, what percentage of your catch income do you give to them? (punggawa): ___%

98

86. Are you a Punggawa? ___Yes ___No
If YES, if you are punggawa (boat owner) how you share your income
Punggawa

1.Yes

2.No

percentage of your revenue
You (%) Worker (%) Gear/boat (%)

fuel (%)

Other (%)

Cuttlefish
punggawa
Purse seine
owner
Both
87. Are there barriers to your fishing trade? 1. Yes 2. No
If yes, what are the barriers? [INTERVIEWER: Please record IN THE EXACT ORDER THEY WERE
MENTIONED]
..........................................................................................................................................................
88. Do you have information about markets and prices? 1. Yes, 2. No__
If yes, where from?:
89. Have you adopted new fishing technology in the past 10 years? Yes__ No__
If YES, write in space below ; if NO, go to 90
New
Technology
Name

Why did you start
using it?

When did you
start using it?

Has this increased your
fishing productivity (yes
or no)

90. Could you tell me, in the form of a list, what coral reef or local FISH SPECIES do you harvest
regularly? [INTERVIEWER: Please record the IN THE EXACT ORDER THEY WERE
MENTIONED.]...........................................................................................................................................
..............................................................................................................................................
91. INTERVIEWER: using the TOP (FIRST) 15 species mentioned in question 101, fill the table below:
Fish local How often do How much of it At what price
How important is this fish
name
you catch it?
do you catch
do you sell this for your fishing income?
when you do?
fish?
(very important, important,
not very important,)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15
92. To whom do you usually sell your catch?: __________________________________
93. Who determines the price of what you sell?: _____________________________
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94. When you harvest coral reef/local fish do you go with:
1. Yes
friends/neighbors
employees
your boss, boat owner or captain
siblings
parent (s)
your children
Alone
Other(s)
__________________________________

2.

no

95. Do you usually give some of the coral reef/local fish you harvest to family, neighbors, or friends? 1.
Yes, 2. No
If YES, what fish and to whom do you give them?:
Fish (or fish
type)

To whom fish is given:
Family
Neighbor
1. Yes, 2. no
1. Yes, 2. no

friends
1. Yes, 2. no

96. Of the coral reef/local fish that you harvest: What percent would you say is:
Given as a gift
___%
Sold for cash ___%
Bartered
___%
97. Do you run a mariculture business here in Restoration Village? 1. Yes, 2. No__
If YES:
question
answer
What do you grow? :
....................................................
How much do you grow?:
................................................./kg
How much of your time each month do you ................................................./bulan
spend working on this?
How much income do you make from this
.......... per month/year..............
business?
Where do you sell the products?:
Who buys your mariculture products
.................................................................
Where do you sell the products?:
1.Yes
2.No
__________________________
98. Has there been illegal fishing on the Restoration Village Reef in the past year? 1. Yes,
3. I don’t know

2. No

99. Do you worry that you will not be able to support your family in the future as a fisher? 1, Yes,
No, 3. I don’t know

2.

100. Do you want your to children to become fishermen when they grow up? 1. Yes 2. No 3. I don’t know
101. Will there be enough fish in the sea for them to make a living when they are older1. Yes 2. No 3. I
don’t know
102. How satisfied are you with the following items relating to the job of fishing? [Interviewer: Ask if the
person interviewed is satisfied, dissatisfied or neither with regard to each question. If satisfied or
dissatisfied, ask if they are very satisfied/dissatisfied or just satisfied/dissatisfied]
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statement

1 Strongly
dissafisfied

2
dissatisfied

3
neutral

4
satisfied

5
strongly
satisfied

Your actual earnings?
The Predictability of your
earnings?
The safety of the Job?
The time you spend away from
home?
The physical fatigue of the job?
The healthfulness of the job?
The adventure of the job?
The challenge of the job?
The opportunity to be your
own boss in the job?
103. If you had the opportunity to live your life all over again, would you still decide to fish for a living?:
1. Yes
2. No 3. I don’t know
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Appendix II Follow-up Household Surveys
Appendix II.I. 2017 Follow-up Household Survey

Questionnaire number
Household code
Day/Date of interview
Time of interview

At: ...

until at: …

Phone number of Responden
Achievement of informed consent to
participate in this research project

_____________________________ Name and signature of
enumerator to signify consent
Verification
Enumerator

Supervisor

____________________
Name and signature

____________________
Name and signature

Instructions on filling:
1. Enumerator introduces his/herself and explains intent and purpose of this survey to respondent by
reading the spoken consent form
2. Enumerator asks willingness of respondent to be interviewed based on the information in the consent
form and verifies consent with their signature on the questionnaire.
3. Enumerator marks (√) in each of the respondent answer
4. Enumerator writes respondent's answer to the appointed place
5. Enumerator ensures all questions are asked to respondent
6. Enumerator ensures all questions are filled / answered correctly, unless respondent requests to skip
specific questions.
7. If you have any questions that are not answered, enumerator must write evidence.
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Participation in The “Restoration Company” Coral Restoration
1. Were you aware that Restoration Village won the island ‘lottery’ to have the coral installation project?
1. Yes 2. No
a. What did winning this lottery mean to you?
2.

Are there any barriers that may affected your involvement in the coral restoration project?
1.Strongly disagree 2.disagree 3.neutral 4.agree 5. strongly agree
If agree, what are they?

3.

Have you interacted directly with members of the Restoration Company team (For example, did they
visit your house? did you work as a translator for them? Did you attend community meetings?) 1. Yes
2. No
If yes, what did this interaction entail?

4.

Your experience with Restoration Company been a positive experience.
1.Strongly disagree 2.disagree 3.neutral 4.agree 5. strongly agree

5.

Do you think that the Restoration Company intervention will benefit the Restoration Village
community?
1.Strongly disagree 2.disagree 3.neutral 4.agree 5. strongly agree
What do you see as potential benefits or challenges posed by the coral restoration project?

6.

Are you participating in the restoration project? 1. Yes 2. No
6a. If yes, what is your role?
Your role?
Paid/unpaid
If paid, how much?
Frequency of participation
6b. If no, were you aware that there were opportunities for local people to participate? 1. Yes 2. No
6c. If no, what is the reason that you did not participate?
a. Fully employed
b. Not interested
c. Do not agree with this project
d. Too inaccessible/ My home is too far from the project site
e. Other people took the jobs before I had the chance
f. The job is too dangerous
g. Other: _______________________

If you responded yes to question 6:
6d. The income that you are receiving for your participation in the coral restoration project:
a. completely substitutes income from my other occupations for the time that I am involved
b. partially substitutes income from my other occupation for the time that I am involved
c. supplements income that I continue to earn from my other occupation for the time that I
am involved
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6e. Is the compensation for your work associated with the coral restoration project more than what you
would make through your normal occupation?
1.Strongly disagree 2.disagree 3.neutral 4.agree 5. strongly agree
6f. Does your participation in this project interfere with your normal occupation?
1.Strongly disagree 2.disagree 3.neutral 4.agree 5. strongly agree
If you agree, Why?
6g. Do you enjoy participating in the restoration project?
1.Strongly disagree 2.disagree 3.neutral 4.agree 5. strongly agree
6h. Would you be interested in working on future restoration projects? 1. Yes 2. No
7.

Do you think that the coral restoration project benefited Badi?
1.Strongly disagree 2.disagree 3.neutral 4.agree 5. strongly agree
7a. If you disagree, what challenges did the coral restoration project create?

8.

Do you know of any conflicts that may have arisen on Badi due to the restoration project? 1. Yes 2. No
8a. If yes, can you please elaborate?

9.

Are there any members of the community who influence who has access to participation in the coral
restoration project? 1. Yes 2. No
9a. If yes, who are these individuals and what is their role in the community?
9b. What is the nature of their influence?

10. Do you have a relation with any of these figures? 1. Yes 2. No
10a. If yes, what is your relation with these individuals?
Current Interactions with Local Marine Environment
11. In our previous conversations with community members, Restoration Village has been called a
‘modern island.’ What does being a ‘modern island’ mean to you?
12. Do you ever fish on the local reefs? 1. Yes 2. No
12a. If no, why not?
12b. If yes, what do you fish for? (please mark all that apply)
a. to sell
b. to trade
c. to consume
d. other: ________________________________
12c. If more than one was selected, approximately how much of your catch is destined for each
selected activity?
i. ___ to sell
ii. ___ to trade
iii. ___ to consume
iv. ____other: ________________________________
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13. If the conditions improved on the reef: How likely would you be to fish there?
a. I would not fish there
b. I might fish there, but it is unlikely
c. Neutral/ I am not sure
d. I would likely fish there
e. I would surely fish there
14. Do you agree that the coral restoration project will benefit the Restoration Village people?
1.Strongly disagree 2.disagree 3.neutral 4.agree 5. strongly agree
14a. What potential benefits or challenges would the coral restoration project create?
15. Would you consider alternative reef-associated livelihoods if the reef conditions improved (for
example aquaculture, dive guiding, etc.)? 1. Yes 2. No
15a. If yes, please describe such activities.
15b. Are you currently involved in such activities? 1. Yes 2. No
15c. If yes, which ones?
Current Community Involvement and Network Connectivity
16. Do you participate in local government? 1. Yes 2. No
16a. What is the nature of your participation?
17. Do you participate in local fisheries management? 1. Yes 2. No
17a. What is the nature of your participation?
18. During the last election, who did you vote for?
19. Do you visit other islands? 1. Yes 2. No
If yes:
19a. How frequently?
19b. Which islands?
19c. What do you do there?
20. Do people from other islands fish on Restoration Village reefs? 1. Yes 2. No
21. Are people from other islands allowed to fish on Restoration Village reefs? 1. Yes 2. No
21a. If no, why not?
22. Do you fish on other islands’ reefs? 1. Yes 2. No
22a. If yes, do these other islands allow you to do so? 1. Yes 2. No
22b. Which islands?
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23. If you are a fisherman, do you sell you fish on other islands? 1. Yes 2. No
23a. If yes, which islands?
24. Do you have relatives that live on other islands? 1. Yes 2. No
24a. If yes, which islands and what is the relative’s relationship to you ?
25. Do you have any friends that live on other islands? 1. Yes 2. No
25a. If yes, which islands?
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Appendix II.II. 2018 Follow-up Household Survey

Questionnaire number
Household code
Day/Date of interview
Time of interview

At: ...

until at: …

Phone number of Responden
Achievement of informed consent to
participate in this research project

_____________________________ Name and signature
of enumerator to signify consent
Verification
Enumerator

Supervisor

____________________
Name and signature

____________________
Name and signature

Instructions on filling:
1. Enumerator introduces his/herself and explains intent and purpose of this survey to respondent by
reading the spoken consent form
2. Enumerator asks willingness of respondent to be interviewed based on the information in the consent
form and verifies consent with their signature on the questionnaire.
3. Enumerator marks (√) in each of the respondent answer
4. Enumerator writes respondent's answer to the appointed place
5. Enumerator ensures all questions are asked to respondent
6. Enumerator ensures all questions are filled / answered correctly, unless respondent requests to skip
specific questions.
7. If you have any questions that are not answered, enumerator must write evidence.
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Participation in the Restoration Company Coral Restoration
1.

Were you aware of the Restoration Company coral restoration project, prior to installation? 1. Yes 2.
No 3. I don’t know

2.

Were you asked to participate in the Restoration Company coral restoration project? 1. Yes 2. No 3. I
don’t know

3.

Have most community members given the opportunity to participate? 1. Yes 2. No 3. I don’t know

4.

What is the process through which community members can request to participate in the restoration
project?

5.

Did you participate in the Restoration Company coral restoration project? 1. Yes 2. No 3. I don’t
know

If response is Yes to Q5, answer Q6-Q9 (If No, skip to Q10).
6. What was your role?
1
2
Your role?

3

Paid/unpaid
If paid, how much?
Frequency of participation
7.

8.

The income that you received for your participation in the coral restoration project:
a. completely substituted income from my other occupations for the time that I am involved
b. partially substituted income from my other occupation for the time that I am involved
c. supplemented income that I continue to earn from my other occupation for the time that I am
involved
d. Is my only source of income
Do you agree with the following statements? Indicate with the following scale.
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1 2 3 4 5 6 7 Comment
Your participation in this project interferes with your
normal occupation.
I enjoy participating in the restoration project.
The compensation for your work associated with the coral
restoration project is more than what you would make
through your normal occupation.

9.

If agree,
how?

Are there any advantages, other than income, that result from participation in the project?

10. If response to Q5 is No: Were you aware that there were opportunities for local people to participate?
1. Yes 2. No 3. I don’t know
11. If response to Q10 is No, what is the reason that you did not participate?
a. Fully employed
b. Not interested
c. Do not agree with this project
d. Other people took the jobs before I had the chance
e. The job is too dangerous
f. Was not invited
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g.

Other:__________________________

12. Would you be interested in working on future restoration projects? 1. Yes 2. No 3. I don’t know
13. Have you interacted directly with members of the Restoration Company team (For example, Did they
visit your house? Did you work as a translator for them? Did you attend community meetings?) 1. Yes
2. No 3. I don’t know
13a. If yes, how?
14. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1 2 3 4 5 6 7 Comment
Your experience with the Restoration Company been a
positive experience.
The establishment of a marine protected area for the
coral restoration project benefits you.
You personally benefited from the Restoration
Company intervention.
The Restoration Company intervention benefited the
Badi community.
What the Restoration Company provided through the
intervention is what you had expected.
I expect Restoration Village to benefit from the
Restoration Company restoration project.

If agree,
what was
gained?
If agree,
what was
gained?
If disagree,
why?
If disagree,
why?

Conservation Beliefs
15. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1 2 3 4 5 6
We have to take care of the land and the sea or it will not provide for us
in the future.
Fishing would be better if we cleared the coral where the fish hide from
us.
If our community works together we will be able to protect our resources.
If we throw our garbage on the beach, the ocean takes it away and it
causes no harm.
We do not have to worry about the air and the sea, God will take care of
it for us.
There are so many fish in the ocean that no matter how many we catch,
there will always be enough for our needs
Human activities do not influence the number of fish in the ocean.
Current Interactions with Local Marine Environment
16. Do you ever fish on the local Restoration Village reefs? 1. Yes 2. No 3. I don’t know
If yes, what do you fish for?
a. to sell
b. to trade
c. to consume
d. other: ________________________________
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7

17. If response to Q16 is Yes: Do you agree with the following statements? Indicate with the following
scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement

1

2

3

4

5

6

7

The coral restoration project has directly impacted my access to
food and/or my livelihood.
The coral restoration project has noticeably improved fish stocks.
The coral restoration project has increased my fishing yields.
18. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1 2 3 4 5 6 7 Comment
If conditions improved on the local
Restoration Village reef, you would
fish there.
Improved coral conditions has had
direct positive impacts on the
community.
The coral restoration project has
limited access to the local reef.

If disagree, why?
Examples of benefits.

19. Would you consider alternative reef-associated livelihoods if the reef conditions improved (for
example aquaculture, dive guiding, etc.)? 1. Yes 2. No 3. I don’t know
19a. If Yes to Question 19, please describe such activities.
19b. Are you currently involved in such activities? 1. Yes 2. No 3. I don’t know
19c. If Yes to Question 19b, what?
20. What fishing restrictions exist on Restoration Village?
21. Who established these laws?
22. Who enforces these laws?
Current Community Involvement & Intra-Island Connectivity
23. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1 2 3 4 5 6 7
The coral restoration project has little effect on community
dynamics and social relations on the island.
People in this community tend to cooperate with each other.
If I suffered an accident or illness, or lost my job, I could
count on the people of this community to take care of me.
If someone in my community suffered an accident or illlness,
or lost their job, they could count on me to take care of them
In this community, everybody knows one another
In this community, people are united.
In this community people help one another
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24. Do you participate in:
1. Yes 2. No 3. I don’t know

Role

Local Government
Fisheries Management
25. During the last election, who did you vote for? 1. Current Keppala Desa 2. Other 3. I don’t know 4.
Prefers to not share
26. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1
2
3
4 5 6 7
If agree, which
particular
factors?
Involvement in local government
improved access to participating in the
coral restoration project
Involvement in fisheries management
improved access to participating in the
coral restoration project.
Allegiance to the current village head
improved access to participating in the
coral restoration project
27. Do you have relations with individuals from other islands in the Spermonde archipelago? 1. Yes 2. No
3. I don’t know
28. If response to Q26 is Yes:
What types of
Which islands?
relations?
__ Family
__ Friends
__ Work relations
__Other:_____________
29. Do people from other islands fish on Restoration Village reefs? 1. Yes 2. No
30. Are people from other islands allowed to fish on Restoration Village reefs? 1. Yes 2. No
31. If response to Q30 is No, why are people restricted from fishing?
32. If a Restoration Village person fishes on other islands’ reefs in the Spermondes, do these other islands
allow him to do so? 1. Yes 2. No 3. I don’t know
33. If response to Q32 is No, why are Restoration Villages restricted from fishing?
Island Power and Relationship Dynamics
34. Are there any members of the community who influence who have over the coral restoration project?
Project Areas
Who?
How do they
Relationship with
Type of
influence?
such figures (Y/N)
relationship
Participation process
Construction process
35. Do you agree with the following statements? Indicate with the following scale:
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1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1 2 3 4 5 6 7 If agree, how?
The coral restoration project contributed to
conflicts within the community.
The coral restoration project has influenced
relationships with other islands.
I am concerned that creating marine protected
areas on Restoration Village and disallowing other
islanders to fish here will limit my own fishing
access on other islands.
Wellbeing & Happiness
36. Could you please tell me if in your household you and your family have any of the following:
[INTERVIEWER: list and mark “yes” responses]
Type of
1.Yes / Type of
1.Yes /
Type of
1.Yes /
ownership
2. No
ownership
2. No
ownership
2. No
Water
Radio
Fan
Electricity
Fix phone
AC
Water heater
Mobile phone
Washing machine
Refrigerator/
Smartphone
drier
Freezer
Gas stove
Television
Boat
Electrical
stove
Kerosene
stove
Oven outdoor
Oven indoor

Cable/satellite TV

Console game

VCR

PC

DVD Player
Motorbike

Internet Access
Tablet

37. How satisfied are you with the following items relating with your overall wellbeing? [Interviewer:
Ask if the person interviewed is satisfied, dissatisfied or neither with regard to each question. If
satisfied or dissatisfied, ask if they are very satisfied/dissatisfied or just satisfied/dissatisfied]
statement
1 Strongly 2 dissatisfied 3 neutral 4 satisfied 5 strongly
dissatisfied
satisfied
With your access to clean air
and clean water?
With the overall health of the
marine environment?
With how well you feel in
general?
With your life in general?
With your physical health?
38. Are you a fisher? 1. Yes 2. No 3. I don’t know
If response to Q38 is Yes (If No, skip to Q47):
39. Do you work for a punggawa? 1. Yes 2. No 3. I don’t know
40. What is the name of your punggawa?
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41. FOR FISHERMEN ONLY: How satisfied are you with the following items relating to the job of
fishing? [Interviewer: Ask if the person interviewed is satisfied, dissatisfied or neither with regard to
each question. If satisfied or dissatisfied, ask if they are very satisfied/dissatisfied or just
satisfied/dissatisfied]
statement
1 Strongly
2
3
4
5
dissatisfied dissatisfied
neutral
satisfied
strongly
satisfied
Your actual earnings?
The Predictability of your
earnings?
The safety of the Job?
The time you spend away from
home?
The physical fatigue of the job?
The healthfulness of the job?
The adventure of the job?
The challenge of the job?
The opportunity to be your own
boss in the job?
Patron Client Relations (For fishermen only)
42. How many dependents are there in your household?__________________
43. How many years have you been fishing? __________________
44. What are the differences between sawi fishermen and independent fishermen?
Sawi
Independent

45. What are the advantages & disadvantages of fishing on a crewed boat?
Advantages
Disadvantages

46. What are the advantages and disadvantage of fishing independently?
Advantages
Disadvantages

Environmental Ethic
47. Please circle the picture below that best describes your relationship with the marine environment
(SELF = you, NATURE = the marine environment) ( code: #1-7, where 1= no overlap and 7=almost
complete overlap )
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48. Do you
agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1
2 3
4
5
6
7
We are approaching the limit of the number of fishermen that the
oceans can support.
Humans have the right to modify the ocean environment to suit
their needs.
When humans interfere with nature it often produces disastrous
consequences.
Human ingenuity will insure that we do NOT destroy ocean
resources.
Humans are severely abusing the environment.
The sea has plenty of natural resources if we just learn how to
develop them.
Plants and animals in the oceans have as much right as humans to
exist.
The balance of nature is strong enough to cope with the impacts of
modern industrial fishing.
Despite our special abilities humans are still subject to the laws of
nature.
The so-called “ecological crisis” facing ocean fisheries has been
greatly exaggerated.
The earth is like a spaceship with very limited room and resources.
Humans were meant to rule over the rest of nature.
The balance of nature is very delicate and easily upset.
Humans will eventually learn enough about how nature works to
be able to control it.
If things continue on their present course, we will soon experience
a major environmental catastrophe.
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Appendix II.III. 2019 Follow-up Household Survey

Questionnaire number
Household code
Day/Date of interview
Time of interview

At: ...

until at: …

Phone number of Respondent
Achievement of informed consent
to participate in this research
project
_____________________________
Name and signature of enumerator to
signify consent

Verification
Enumerator

Supervisor

____________________

____________________

Name and signature

Name and signature

Instructions on filling
1. Enumerator introduces his/herself and explains intent and purpose of this survey to respondent by
reading the spoken consent form
2. Enumerator asks willingness of respondent to be interviewed based on the information in the consent
form and verifies consent with their signature on the questionnaire.
3. Enumerator marks (√) in each of the respondent answer
4. Enumerator writes respondent's answer to the appointed place
5. Enumerator ensures all questions are asked to respondent
6. Enumerator ensures all questions are filled / answered correctly, unless respondent requests to skip
specific questions.
7. If you have any questions that are not answered, enumerator must write evidence.
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Participation in the Restoration Company Coral Restoration
1.

Were you aware of the Restoration Company coral restoration project, prior to installation? 1. Yes 2.
No 3. I don’t know

2.

Were you asked to participate in the Restoration Company coral restoration project? 1. Yes 2. No 3. I
don’t know

3.

Have most community members been given the opportunity to participate? 1. Yes 2. No 3. I don’t
know

4.

What is the process through which community members can request to participate in the restoration
project?

5.

Did you participate in the Restoration Company coral restoration project? 1. Yes 2. No 3. I don’t
know

If response is Yes to Q5, answer Q6-Q10 (If No, skip to Q11).
6.

What was your role?
Your role?
Paid/unpaid
If paid, how much?
Frequency of participation*

7.

The income that you received for your participation in the coral restoration project:
a. completely substituted income from my other occupations for the time that I am involved
b. partially substituted income from my other occupation for the time that I am involved
c. supplemented income that I continue to earn from my other occupation for the time that I
am involved
d. Is my only source of income

8. Do you agree with the following statements? Indicate with the following scale.
1Strong disagree 2Disagree 3 Disagree a little 4Neutral 5Agree a little 6Agree 7Strongly
agree
statement
1 2 3 4 5 6
Your participation in this project interferes with your normal occupation.
I enjoy participating in the restoration project.
The compensation for your work associated with this project is more than
what you would make through your normal occupation.

7

9.

Are there any advantages, other than income, that result from participation in the project? 1. Yes 2. No
3. I don’t know
If Yes, what are they?
10. Are there any disadvantages that result from participation in the project? 1. Yes 2. No 3. I don’t know
If Yes, what are they?
11. (Answer ONLY if No to Q5) Were you aware that there were opportunities for local people to
participate? 1. Yes 2. No 3. I don’t know
12. If Yes to Q11, what is the reason that you did not participate?
a. Fully employed
b. Not interested
c. Do not agree with this project
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d.
e.
f.
g.

Other people took the jobs before I had the chance
The job is too dangerous
Was not invited
Other:__________________________

13. Would you be interested in working on future restoration projects? 1. Yes 2. No 3. I don’t know
14. Do you know what type of company the Restoration Company is?
15. Do you know what coral restoration is ?
16. Do you know why the Restoration Company is doing coral restoration on Restoration Village?
17. What types of opportunities or barriers do you think may come from the restoration project to members
of the island community?
18. Do you have any concerns about this initiative? 1. Yes 2. No 3. I don’t know
If Yes, what are they?
19. Has the coral restoration project affected you economically? 1. Yes 2. No 3. I don’t know
If Yes, how?
20. Has the coral restoration project affected social relations? 1. Yes 2. No 3. I don’t know
If Yes, how?
21. Do you have your own boat? 1. Yes 2. No 3. I don’t know
If Yes:
a. What type?
b. Has the coral restoration project affected your ability to navigate or anchor your boat around
Restoration Village? 1. Yes 2. No 3. I don’t know
If Yes to Q21b, how?
22. If they allude to concerns about land grabbing, ask them why they believe this]
Some potential follow-up questions:
• Have they seen this on other islands?
• Does the Restoration Company have any rights to territory around Restoration Village?
• Why would the Restoration Company claim territory around Restoration Village?
• What would happen to the local people if the Restoration Company claimed the island?
23. Have you interacted directly with members of the Restoration Company team (i.e. Did they visit your
house? Did you work as a translator for them? Did you attend community meetings?) 1. Yes 2. No 3. I
don’t know
If Yes, how?
24. Do you agree with the following statements? Indicate with the following scale:
1Strong disagree 2Disagree 3 Disagree a little 4Neutral 5Agree a little 6Agree 7Strongly
agree
statement
1 2 3 4 5 6 7
Your experience with the Restoration Company been a positive
experience.
You personally benefit from the Restoration Company intervention.
The Restoration Company intervention benefited the Badi
community.

117

What the Restoration Company has provided through the
intervention is what you had expected.
The Restoration Village community benefits from the Restoration
Company restoration project.
Perceptions on the Local Marine Environment
25. Do healthy coral reefs personally benefit you? 1. Yes 2. No 3. I don’t know
26. What types of services do coral reefs provide?
27. Has there been any major changes on Restoration Village that have happened in the past 2 years? 1.
Yes 2. No 3. I don’t know
If Yes:
Please describe these changes.
Are these changes because of the Restoration Company? 1. Yes 2. No 3. I don’t know
28. Have there been noticeable changes to the Restoration Village reef over the past 2 years? 1. Yes 2. No
3. I don’t know
If response is Yes to Q28, answer Q29-Q30 (If No, skip to Q31).
29. Do you think that the changes to the reef is related to the coral restoration project? 1. Yes 2. No 3. I
don’t know
30. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly
agree
statement
1 2 3 4 5 6 7
Improved coral conditions has had direct positive impacts on the
community.
Fish stocks on the Restoration Village reef has increased in the past 2
years.
Fishing yields on the Restoration Village reef have increased in the
past 2 years.
Coral cover on the Restoration Village reef has increased in the past 2
years
Increased coral cover has helped with storm protection on Restoration
Village.
31. Would you consider alternative reef-associated livelihoods if the reef conditions improved (for
example aquaculture, dive guiding, etc.)? 1. Yes 2. No 3. I don’t know
If Yes:
a. Please describe such activities.
b. Are you currently involved in such activities? 1. Yes 2. No 3. I don’t know
c. If Yes to Q31b, please describe.
32. What fishing restrictions exist on Restoration Village?
33. Who established these laws?
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34. Who enforces these laws?
35. Does the Restoration Company have a role in fisheries management on the island? 1. Yes 2. No 3. I
don’t know
If Yes, how?
36. Will the Restoration Company have a role in the future management of the local reef? 1. Yes 2. No 3.
I don’t know
If Yes, how?
37. Do you have any concerns over the Restoration Company’ role in the current and future management
of the coral reef? Yes 2. No 3. I don’t know
If Yes, what are they?
Conservation Beliefs
38. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1 2 3 4 5 6 7
We have to take care of the land and the sea or it will not provide for us in the
future.
Fishing would be better if we cleared the coral where the fish hide from us.
If our community works together we will be able to protect our resources.
If we throw our garbage on the beach, the ocean takes it away and it causes no
harm.
We do not have to worry about the air and the sea, God will take care of it for
us.
There are so many fish in the ocean that no matter how many we catch, there
will always be enough for our needs
Human activities do not influence the number of fish in the ocean.
Current Community Involvement & Intra-Island Connectivity
39. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2Disagree 3Disagree a little 4Neutral 5Agree a little 6Agree 7Strongly agree
statement
1 2 3 4 5 6
The coral restoration project affects social relations on Restoration Village.
The coral restoration project affects social relations with other islands.
People in this community tend to cooperate with each other.
If I suffered an accident or illness, or lost my job, I could count on the people
of this community to take care of me.
If someone in my community suffered an accident or illlness, or lost their job,
they could count on me to take care of them
In this community, everybody knows one another
In this community, people are united.
In this community people help one another
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7

40. Do you participate in:
1. Yes 2. No 3. I don’t
know
Local
Government
Fisheries
Management

Role

# of Years

41. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2Disagree 3Disagree a little 4Neutral 5Agree a little 6Agree 7Strongly agree
statement
1
2
3
4
5
6
7
Involvement in local government improved access to
participating in the coral restoration project
Involvement in fisheries management improved access to
participating in the coral restoration project.
Allegiance to the current village head improved access to
participating in the coral restoration project
42. Do you have relations with individuals from other islands in the Spermonde archipelago or Makassar?
1. Yes 2. No 3. I don’t know
43. If response to Q42 is Yes:
What types of
Where?
relations?
__ Family
__ Friends
__ Work relations
__Other:___________
__
44. Do people from other islands fish on Restoration Village reefs? 1. Yes 2. No 3. I don’t know
45. Are people from other islands allowed to fish on Restoration Village reefs? 1. Yes 2. No 3. I don’t
know
If No:
Why are people restricted from fishing?
How are these restrictions enforced?
46. If a Restoration Village person fishes on other islands’ reefs in the Spermondes, do these other islands
allow him to do so? 1. Yes 2. No 3. I don’t know
If No:
Why are Restoration Villages restricted from fishing?
How are these restrictions enforced?
Island Power and Relationship Dynamics
47. Are there any members of the community who influence the coral design and implementation of the
restoration project? 1. Yes 2. No 3. I don’t know
Who?
How do they influence? Are you related? (Y/N) Type of relationship
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48. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly
agree
statement
1
2 3
4 5
6
7
The coral restoration project contributed to conflicts within
the community.
The coral restoration project has changed relationships with
other islands.
If agree, with either of the two above statements please explain why.
Wellbeing & Happiness
49. How satisfied are you with the following items relating with your overall wellbeing?
1very dissatisfied 2dissatisfied 3dissatisfied a little 4neutral 5satisfied a little 6satisfied
7very satisfied
statement
1 2
3
4
5
6
7
With your access to clean air and clean water?
With the overall health of the marine environment?
With how well you feel in general?
With your life in general?
With your physical health?
50. If we were to provide an informational workshop which of the following information would be helpful
to you?
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
Workshop Idea
1
2
3
4
5
6
7
Small Business Development
Alternative Reef-based Economies
Government Aid & Subsidy Applications
51. Are there any other informational workshop topics that would be relevant to you?
Fishers
52. Are you a fisher? 1. Yes 2. No 3. I don’t know
If response to Q52 is Yes, respond to the following questions, if No, the survey is COMPLETE.
53. Do you ever fish on the local Restoration Village reefs? 1. Yes 2. No 3. I don’t know
If response is Yes to Q53, answer Q54-Q56 (If No, skip to Q57).
54. What gear type do you use?
a. longline
b. gleaning
c. seine net
d. spear gun
e. other: ________________________________
55. What do you do with the fish you catch?
a. sell
b. trade
c. consume
d. other: ________________________________
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56. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1 2 3 4 5 6 7
The coral restoration project has directly limited my access to food and/or my
livelihood.
The coral restoration project has noticeably improved fish stocks.
The coral restoration project has increased my fishing yields.
_________________________________________________________________________
57. Do you work for a punggawa? 1. Yes 2. No 3. I don’t know
58.
59. If Yes to Q57, what is the name of your punggawa?______________________________
60. Is fishing restricted around the restoration area? 1. Yes 2. No 3. I don’t know
61. Were their restricted fishing areas before the restoration project? 1. Yes 2. No 3. I don’t know
62. Do you agree with the following statements? Indicate with the following scale:
1Strongly disagree 2disagree 3disagree a little 4neutral 5agree a little 6agree 7strongly agree
statement
1 2 3 4 5 6 7
The coral restoration project has limited my access to the Restoration
Village reef.
Restricting other islanders to fish around Restoration Village has limited
my own fishing access on other islands.
If agree, with either of the two above statements please explain why.
63. How satisfied are you with the following items relating to the job of fishing?
1very dissatisfied 2dissatisfied 3dissatisfied a little 4neutral 5satisfied a little 6satisfied
7very satisfied
statement
1 2 3 4 5 6 7
The Predictability of your earnings?
The safety of the Job?
The time you spend away from home?
The physical fatigue of the job?
The healthfulness of the job?
The adventure of the job?
The challenge of the job?
The opportunity to be your own boss in the job?
Patron Client Relations
64. How many dependents are there in your household?__________________
65. How many years have you been fishing? __________________
66. What are the differences between sawi fishermen and independent fishermen?
Sawi
Independent

67. What are the advantages & disadvantages of fishing on a crewed boat? (List in order of importance)
Advantages
Disadvantages
68. What are the advantages and disadvantage of fishing independently? (List in order of importance)
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Advantages

Disadvantages

69. Are cigarettes provided by your pungawwa? 1. Yes 2. No 3. I don’t know
70. How many sawi in your crew smoke?
71. How would you feel if your pungawwa stopped providing cigarettes?
72. Do you smoke? 1. Yes 2. No 3. I don’t know
73. If Yes to Q72, at what age did you start smoking?

Appendix III Baseline Fishery Survey
Fisheries Participation Questionnaire designed by Dr. Austin Humphries and administered by faculty and
graduate students from the fisheries department at UNHAS in Makassar, South Sulawesi, Indonesia
1. Do you ever fish on the local Restoration Village coral reef? Yes__ No__
2.. At what age did you first learn to fish?:_______
3.From whom did you learn to fish?:
4. How would you describe your participation in fishing? [Please mark all that apply]
a. __ Fish commercially full-time
b. __ Fish commercially part-time
c. __ Fish for subsistence (to eat directly)
d. __ Fish for recreation
e. __ Fish for subsistence or recreation but sometimes sell my catch
f. __ Collect fish or shellfish from nearshore shallow areas (backreef, sandflats, etc)
5. Could you tell me, in the form of a list, what fishery resources do you harvest regularly?
[INTERVIEWER: Please record the ALL THE RESOURCES mentioned by the respondent IN THE
EXACT ORDER THEY WERE MENTIONED. ]
6. At what age did you start to fish in Restoration Village as a job?: ___
7. Were your parents harvesters of coral reef fish? Yes__ No__
8. Approximately, what percentage of your fishing income comes from the following activities?:
Purse Seine Fish (non squid)
___%
Coral Squid
___%
Deep-water Squid
___%
Restoration Village Reef Fish (local non purse seine or squid)
___%
Other: (what fishing activity? ________________________ ___%
9. What time of the year do you fish for:
Purse Seine Fish (non squid)
Coral Squid
Deep-water Squid
Restoration Village Reef Fish
Other mentioned activity

time of year: ___________________________
time of year: ___________________________
time of year: ___________________________
time of year: __________________________
time of year: ___________________________

10. For purse seine fish (non squid):
a. How many times a week do you go out to fish?: __________________________
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b. How long do you stay out fishing?: _____________________________ hours
c. Has your effort in this activity changed in the last 10 years?: ___Yes ___No
If Yes: How?: _____________________________________________
d. Has the size of your catch changed in the last 10 years?: ___Yes ___No
If Yes: How?: _____________________________________________
11. For Coral Squid:
a. How many times a week do you go out to fish?: __________________________
b. How long do you stay out fishing?: _____________________________ hours
c. Has your effort in this activity changed in the last 10 years?: ___Yes ___No
If Yes: How?: _____________________________________________
d. Has the size of your catch changed in the last 10 years?: ___Yes ___No
If Yes: How?: _____________________________________________
12. For Deep-water Squid:
a. How many times a week do you go out to fish?: __________________________
b. How long do you stay out fishing?: _____________________________ hours
c. Has your effort in this activity changed in the last 10 years?: ___Yes ___No
If Yes: How?: _____________________________________________
d. Has the size of your catch changed in the last 10 years?: ___Yes ___No
If Yes: How?: _____________________________________________
13. For Restoration Village Reef Fish (local non purse seine or squid)
a. How many times a week do you go out to fish?: __________________________
b. How long do you stay out fishing?: _____________________________ hours
c. Has your effort in this activity changed in the last 10 years?: ___Yes ___No
If Yes: How?: _____________________________________________
d. Has the size of your catch changed in the last 10 years?: ___Yes ___No
If Yes: How?: _____________________________________________
14. For Other Fishing Activity Mentioned:
a. How many times a week do you go out to fish?: __________________________
b. How long do you stay out fishing?: _____________________________ hours
c. Has your effort in this activity changed in the last 10 years?: ___Yes ___No
If Yes: How?: _____________________________________________
d. Has the size of your catch changed in the last 10 years?: ___Yes ___No
If Yes: How?: _____________________________________________
15. Do you work for a Punggawa as a Sawi? ___Yes___No
If yes, what percentage of your catch income do you give to them?: ___%
16. Are you a Punggawa? ___Yes ___No
If YES, ask 16a and 16b; if NO, go to 17
16a. are you a squid collector or purse seine boat owner or both?
__Collector
__Purse seiner
__Both
16b. What percentage of your revenue goes to paying for:
Workers: ___%
You: __%
Gear/Boat: __%
Fuel: __%
Other: __% (specify):
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17. Are there barriers to your fishing trade? ___Yes ___No
If yes, what are the barriers? [INTERVIEWER: Please record the ALL THE BARRIERS
mentioned by the respondent IN THE EXACT ORDER THEY WERE MENTIONED]
18. Do you have information about markets and prices? Yes__ No__
If yes, where from?:
19. Have you adopted new fishing technology in the past 10 years? Yes__ No__
If YES, ask 19a; if NO, go to 20
19a:
New
Technology
Name

Why did you start
using it?

When did you start using it?

Has this increased your
fishing productivity (yes or
no)

20. Could you tell me, in the form of a list, what coral reef or local FISH SPECIES do you harvest
regularly? [INTERVIEWER: Please record the ALL THE RESOURCES mentioned by the respondent IN
THE EXACT ORDER THEY WERE MENTIONED.]
21. INTERVIEWER: using the TOP (FIRST) 15 species mentioned in question #20, fill the table below:
Fish local name How often do
How much of it At what price
How important is this fish for
you catch it?
do you catch
do you sell this your fishing income? (very
when you do?
fish?
important, important, not
very important,)

22. To whom do you usually sell your catch?: __________________________________
23. Who determines the price of what you sell?: _____________________________
24. When you harvest coral reef/local fish do you go with:
___friends/neighbors
___employees
___ your boss, boat owner or captain
___ siblings
___ parent (s)
___ your children
___ Alone
___ Other(s) __________________________________
25. Do you usually give some of the coral reef/local fish you harvest to family, neighbors, or friends?
___Yes ___No
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If YES, what fish and to whom do you give them?:
Fish (or fish type)
To whom fish is given:
1.
2.
3.
26. Of the coral reef/local fish that you harvest: What percent would you say is:
Given as a gift
___%
Sold for cash
___%
Bartered
___%
27. Do you run a mariculture business here in Restoration Village? Yes__ No__
If YES, continue to 27a; if NO, go to 28,
27a. What to you grow? : __________________________
27b. How much do you grow?: ______________________(weight unit?)
27c. How much of your time each month do you spend working on this?: ________ (time unit)
27d. How much income do you make from this business?: ___________ per month/year
27e. Where do you sell the products?: __________________________
27f. Who buys your mariculture products?: _________________________________
27g. Do you consider your business to be successful? ___Yes ___No
28.Has there been illegal fishing on the Restoration Village Reef in the past year?
___Yes ___No
29. Do you worry that you will not be able to support your family in the future as a fisher? Yes __ No__
30. Do you want your to children to become fishermen when they grow up? ___Yes__ No
31. Will there be enough fish in the sea for them to make a living when they are older? ___Yes ___No
32. How satisfied are you with the following items relating to the job of fishing?
[Interviewer: Ask if the person interviewed is satisfied, dissatisfied or neither with regard to each question.
If satisfied or dissatisfied, ask if they are very satisfied/dissatisfied or just satisfied/dissatisfied]
1. Your actual earnings?
1Very dissatisfied
2Dissatisfied
3Neutral
2. The Predictability of your earnings?
1Very dissatisfied
2Dissatisfied
3Neutral
3. The safety of the Job?
1Very dissatisfied
2Dissatisfied
3Neutral
4. The time you spend away from home?
1Very dissatisfied
2Dissatisfied
3Neutral
5. The physical fatigue of the job?
1Very dissatisfied
2Dissatisfied
3Neutral
6. The healthfulness of the job?
1Very dissatisfied
2Dissatisfied
3Neutral
7. The adventure of the job?
1Very dissatisfied
2Dissatisfied
3Neutral
8. The challenge of the job?
1Very dissatisfied
2Dissatisfied
3Neutral
9. The opportunity to be your own boss in the job?
1Very dissatisfied
2Dissatisfied
3Neutral

4Satisfied

5Very satisfied

4Satisfied

5Very satisfied

4Satisfied

5Very satisfied

4Satisfied

5Very satisfied

4Satisfied

5Very satisfied

4Satisfied

5Very satisfied

4Satisfied

5Very satisfied

4Satisfied

5Very satisfied

4Satisfied

5Very satisfied

33. If you had the opportunity to live your life all over again, would you still decide to fish for a living?:
___ Yes ___No
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Appendix IV. Summary of results for food security indicators.
Prompts were framed as whether respondents perceived that they and their families had sufficient
access to the listed food groups (N=153). For all independent variables (excluding MSL sum)
df=1.
MSL
(Scaled sum)

Income
Adequate
(Y/N)

Gender
(M\F)

Marital
Status
(Ma./Si.)

Overall
Food
Security

7.05; 6.19

94%; 68%

83%; 89%

84%;100% 85%; 88%

83%; 88%

U=913.00

x2=17.66** x2=1.00

x2=2.12

x2=0.17

x2=1.01

Rice

6.83; 6.73

67%; 71%

88%; 95%

89%; 91%

88%; 94%

89%; 89%

U=681.00

x2=0.07

x2=1.57

x2=0.03

x2=0.52

x2=0.01

6.95; 6.33

70%; 59%

75%; 82%

76%; 91%

76%; 76%

77%; 76%

U=1,639.00

x2=1.51

x2=0.70

x2=1.35

x2=0.00

x2=0.03

69%; 65%

75%; 82%

76%; 82%

76%; 76%

79%; 75%

U=1,734.50* x2= 0.18

x2=0.70

x2=0.18

x2=0.00

x2=0.31

7.59; 6.67

78%; 66%

73%; 17%

22%; 18%

23%; 12%

30%; 16%

U=1,448.50

x2=1.51

x2=0.53

x2=0.08

x2=1.07

x2=3.71*

6.99; 6.00

70%; 58%

85%; 84%

83%;100% 84%; 88%

86%; 84%

U=1,253.50

x2=1.20

x2=0.01

x2=2.15

x2=0.23

x2=0.15

7.37; 6.41

71%; 65%

51%; 34%

47%; 45%

46%; 53%

44%; 48%

U=2,567.50* x2=0.68

x2=3.195

x2=0.009

x2=0.299

x2=0.243

6.98; 5.69

90%; 89%

89%; 100% 88%; 100% 91%; 89%

U=1,009.50* x2=0.24

x2=0.00

x2=1.35

x2=2.25

x2=0.23

6.75; 6.31

68%; 58%

76%; 63%

72%; 75%

71%; 81%

72%; 73%

U=1,285.50

x2=1.18

x2=2.13

x2=0.03

x2=0.80

x2=0.01

7.11; 5.74

71%; 56%

77%; 76%

77%; 82%

76%; 82%

79%; 76%

U=1,840.50* x2=3.05

x2=0.02

x2=0.15

x2=0.30

x2=0.21

96.86; 5.40

67%; 67%

92%; 100% 94%; 100% 94%; 100% 96%; 93%

U=427.50

x2=0.00

x2=2.97

x2=0.73

6.82; 5.07

70%; 50%

84%; 88%

84%; 100% 83%; 100% 87%; 84%

U=992.50*

x2=3.14

x2=0.20

x2=1.693

Water

Vegetables 7.02; 6.07

Meat

Snacks

Fruit

Tea

Milk

Eggs

Fish

Coffee

*

69%; 63%

p-value<0.05 ** p-value<0.005
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Dependents Occupation
(Y\N)
(Fisher\ Non)

x2=1.06

x2=3.09

x2=0.80

x2=0.22

Appendix V. Summary of results for MSL wealth indicators.
Prompts were framed as whether respondents owned various household items (N=153). Df =1 for all
variables.
Gender
(Male, Female)

Marital Status
(Married, Single)

Dependents
(Yes, No)

Occupation
(Fisher, Non-fisher)

Water

88%; 85%
x2=0.345

86%; 100%
x2=1.887

88%; 80%
x2=1.029

85%; 89%
x2= 0.438

Electricity

73%; 87%
x2=0.606

69%; 100%
x2=5.169*

70%; 75%
x2=0.185

73%; 71%
x2=0.079

Water Heater

9%; 3%
x2=1.63

6%; 17%
x2=1.718

6%; 10%
x2=0.591

13%; 4%
x2=5.221*

Refrigerator
/Freezer

17%; 10%
x2=0.920

15%; 17%
x2=0.023

14%; 15%
x2=0.015

15%; 15%
x2=0.001

Gas Stove

96%; 100%
x2=1.558

97%; 92%
x2=1.269

98%; 95%
x2=0.628

97%; 97%
x2=0.037

Electrical Stove

1%; 0%
x2=0.309

1%; 0%
x2=0.079

0%; 5%
x2=7.144*

0%; 1%
x2=0.575

Kerosene Stove

6%; 3%
x2=0.796

5%; 17%
x2=3.190

6%; 5%
x2=0.012

3%; 7%
x2=0.799

Outdoor Oven

1%; 5%
x2=3.168

2%; 0%
x2=0.240

1%; 5%
x2=1.244

3%; 1%
x2=1.213

Indoor Oven

21%; 21%
x2=0.015

22%; 8%
x2=1.305

19%; 40%
x2=4.476*

25%; 19%
x2=0.754

Boat

65%; 26%
x2=18.461**

57%; 42%
x2=1.07

57%; 45%
x2=1.068

33%; 69%
x2=19.375**

*

p-value<0.05 ** p-value<0.005
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Abstract
Dispossession and displacement are argued to be frequent outcomes of
conservation, especially protected area management. Despite heavy criticism of the social
injustice that can result from this management strategy, protected area approaches remain
popular in conservation globally. Drawing on an ethnographic case study of
dispossession, corporate social responsibility and coral reef restoration (CRR), this paper
examines the socio-cultural dynamics related to an ongoing corporate-led CRR initiative
located on a small coral island in the Spermonde Archipelago of Indonesia. 154
household surveys and semi-structured interviews were conducted in villages on the
island where the program was implemented and on 3 neighboring islands. By analyzing
the narratives of local people from the immediate and surrounding communities, this
paper describes the inter- and intra- village perceptions on the significance and impact of
CRR on local wellbeing.
Respondents revealed feelings of vulnerability, fear, and disempowerment.
Despite the company’s best intentions to create a monetary-based, community-supported
conservation program, the transactional relation that has developed between the
community and the company has slowly evolved to fears of multiple forms of
dispossession. Initially viewed as a source of supplementary income, the project is now
widely viewed by respondents as a process where local people have sold their rights to
marine territories that they once managed. Moreover, the restoration infrastructure that is
anchored to the seafloor is perceived as real and physical evidence of the company’s
claims to spatial ownership. This fear extends beyond their surrounding seascape, and
some islanders are concerned that territorial claims will eventually encroach on the island
137

itself. It is uncertain whether the CRR project will be able to positively influence this
developing local narrative. This study highlights the importance of examining
aquapelagic social complexities, historical context and micro-political systems at the
local level in order to understand evolving realities in the Anthropocene that affect
marine conservation outcomes.
Keywords: Marine protected area, corporate social responsibility, fisheries, coral
restoration, dispossession
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Introduction
In late 2016, a small island community in Indonesia learned that they had won a
lottery competition referred to as the modern island lottery. It was a competition set up by
a multinational corporation, in conjunction with regional authorities, to select a
community where they would establish a large-scale coral reef restoration initiative.
Several islands applied to the lottery and were surveyed by regional university scientists
to determine the most socially-supportive and ecologically-suitable island for reef
restoration. Based on this assessment, the aforementioned island community was
selected. An official ceremony, attended by invited government officials and company
representatives was held on the island to grant the community their newly designated
title, and to also explain how over the next three years their surrounding coral reefs would
be transformed. The reefs would be restored, the fish would return, and the community
would reap the benefits. Three years have now passed, coral has begun to grow back, and
fish are slowly returning. However, these ecological changes have not necessarily
translated into the promised social benefits of improved fishing and food security. Instead
the local community perceives that it has been dispossessed of its rights to the
surrounding seascapes and community members are fearful of future dispossession from
their island home.
This particular narrative where local people are displaced and dispossessed of
resources and landscapes on which they historically depended is a familiar one in the
conservation world. Efforts to sustainably manage vulnerable biodiversity on the planet
have increased substantially in recent decades due to the recognition of anthropogenic
change in the biosphere, yet major social costs have accompanied these initiatives.
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Dispossession, similar to what is described above, has been argued to be a recurring
theme of conservation globally (Chatty & Colchester, 2002; Choudhary, 2000; Geisler,
2004; Geisler & Letsoalo, 2000). The establishment of protected areas for the purpose of
protecting vulnerable species or ecosystems has led to the displacement of tens of
millions of people from the landscapes (and seascapes) where they have historically
resided, farmed, hunted, fished and foraged (Agrawal & Redford, 2009). While there are
examples of protected area programs that lead to successful social and economic
outcomes (Persha, 2011; Cinner et al 2012), many scholars argue that this process
prioritizes the conservation of rare species and/or vulnerable ecosystems over social
equity and human welfare; and is thus a new form of ‘accumulation by dispossession
’(West 2016; Corson & MacDonald, 2012; Neves & Igoe, 2012; Kelly, 2011). This
unintended consequence is however paradoxical as many forms of conservation aim to
simultaneously achieve both conservation and development goals (i.e. poverty alleviation
through non-extractive forms of resource use) (McShane & Wells, 2004). Despite heavy
criticism of the unintended consequences of dispossession and displacement and the
intention to improve the wellbeing and livelihoods of local people, protected area
management remains as a mainstay of conservation practices all across the world and in
some of these cases, continues to lead to various forms of dispossession.
In recent years, studies on dispossession and conservation have extended beyond
the terrestrial to aquatic spaces. (Barbesgaard, 2018, 2019; Bennett, 2018; Bennett,
Govan, & Satterfield, 2015; Foley & Mather, 2019; Knott & Neis, 2017). Marine
territorial dispossession has been widely referred to as ‘ocean-grabbing ’and is defined as
“the dispossession or appropriation of use, control or access to ocean space or resources
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from prior resource users, rights holders or inhabitants”(Bennett et al., 2015). Studies
have adopted this definition and discussion on ocean-grabbing and its social implications
have mainly revolved around the direct effects on livelihood and human security
(Barbesgaard, 2019; Foley & Mather, 2019). However, I argue that affected communities
can be dispossessed of not only the rights to space and marine resources but to other
forms of non-material rights that are vital to small island and coastal life. Illustrated
through a case study of corporate-led coral reef restoration in the Spermonde archipelago
of Indonesia, this paper describes how this particular marine conservation program led to
various forms of dispossession including but not limited to marine spatial access.
Coral reef restoration (CRR) is the process of assisting coral ecosystem recovery
from a state of disturbance to a state where their structure and function is self-sustaining
(Edwards, 2010; Suding, 2011; Williams et al., 2019). It is often presented as a marine
conservation solution that provides ‘win-win ’outcomes, where both biodiversity and
food security objectives can simultaneously be realized (Hein et al., 2019). In some
instances, successful outcomes occur in both domains (Kittinger et al. 2016), however,
like other approaches to marine conservation, CRR can create unintended negative
consequences for the communities designed to benefit from it. Most notably, the
establishment of marine protected areas (MPAs), intended to protect and maintain reef
restoration infrastructure and coral transplants, has been found in some cases to lead to
the dispossession of local peoples’ rights to their surrounding marine resources,
impacting their livelihoods and food security (Moshy et al 2013; Mangora et al. 2014;
Darling 2014; Moshy et al. 2015). This particular outcome is mainly true when MPAs are
not well-supported by the local community (Bennett & Dearden, 2014). West (2016)
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explores this process of dispossession further by describing the ways in which
conservationists tend to delineate local communities’ resource governance practices and
environments as ‘prior nature ’and ‘prior practices’.’She notes how this articulation
facilitates dispossession by devaluing local knowledge and practices, producing and
reinforcing inequality.
Utilizing West’s framework of dispossession to emphasize how modes of
engagement create both material and non-material forms of dispossession, I explore three
main processes of dispossession: the loss of rights to ‘aquapelagic’ ’(Hayward, 2012)
territory (i.e. landscape & seascape), the further marginalization of local people and their
social networks (that result from dispossessive processes), and the deterioration of
community security and wellbeing (Lowe, 2013; West, 2006, 2016). I also discuss how
previous experiences of dispossession and exploitation in the region influence local
people’s perceptions of conservation and expectations of displacement, especially in the
context of corporate led- conservation. Few previous studies have evaluated marine
conservation initiatives led and implemented by a private company, rather than a nongovernmental organization (NGO) or government (de Groot, 2010; Bottema, 2012; Bush,
2017) and no studies to date have assessed this nexus in relation to coral reef restoration.
Through this ethnographic study I will show what difference corporate influence and
involvement makes in the context of CRR. Moreover I aim to answer the following
questions: 1) How does the establishment of marine protected areas for coral reef
restoration lead to multiple forms of dispossession and marginalization including and
beyond marine spatial access?; 2) How do the impacts on wellbeing including and
beyond livelihood resulting from dispossession compare to the potential ecological
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benefits stemming from coral reef restoration?; and 3) How does the direct involvement
of corporations in conservation practices influence local peoples’ support of programs,
especially within a post-colonial context? Considering these questions ‘aquapelagically’,
I aim to describe the complexity and interconnectedness of islands, marine environments,
and island people and how CRR interventions may lead to various forms of dispossession
within small island contexts.
I approach these questions through an aquapelagic framework because the
interconnectedness of small island life is foundational to this region of Indonesia and
because entanglements between islands, island people, and oceans are a critical
component of dispossession in many marine spaces of the world. An aquapelagic
framework is well-suited to this particular context in which dispossession is assessed
because a fundamental part of thinking aquapelagically is the notion that an aquapelago is
“an entity constituted by human presence in and utilization of the environment (rather
than as an ‘objective ’geographical entity)” (Hayward, 2012; p. 6). This is an important
point when considering dispossession in this context. Dispossession does not merely
occur through the physical displacement of local people from their homes or from
preventing access to marine space. It can also take shape through prohibiting socially
meaningful human environment interactions, such as fishing and navigation, and
inhibiting reciprocal social relations that are centerpieces of small island life. Therefore,
thinking aquapelagically about these complex entanglements allows for greater insight
into the potential consequences of marine CRR, a conservation practice that is only
increasing in popularity. It should also be noted that the aim of this piece is not to
denigrate rehabilitation and to criticize this particular project as intentionally malicious or
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having coercive intent. The company implementing this project intends to provide social
benefits to the local community and has attempted to adapt its engagement approach to be
more participatory in order to rectify the unintended dispossessive results of the program.
This paper seeks to demonstrate how socially complex conservation development
projects can be and how important concerns and fears can develop within the community.
I illustrate how history, culture, and power relations complicate seemingly simple
ecological and social outcomes in order to urge conservationists and CRR practitioners to
re-think their own assumptions about small island communities and to consider these
factors when developing reef conservation strategies.
The arguments I make are based on ethnographic field data I collected over the
past three years. The site of my study is a small island in the Spermonde Archipelago of
Indonesia where this corporate-led coral reef restoration took place, hereafter referred to
as the “Restoration Village,” and three neighboring islands (Figure 4.1).1 The
“Restoration Village” community is populated by approximately 1100 inhabitants, all of
whom are Makassarese, one of the four major ethnic groups that reside in this region. I
observed and collected accounts of the ways the restoration initiative influenced small
island life across these islands and in the broader Spermondes. Over four, one to threemonth field seasons, between May 2017 and August 2019, I conducted a total of 87
household surveys and 30 semi-structured interviews with islanders. Additional data and
insights were collected through participant observation and informal interviews with

1

The name of the island and the company implementing the restoration project are purposefully omitted in order to
protect the identity of the communities involved and because the project is currently ongoing. Also, all project
statements are not directly referenced, but all information is taken directly from project media and publications.

144

island residents. All surveys and interviews were conducted in Makassarese with the
assistance of a local translator utilizing best practices in informed consent.

Figure 4.1. Map of the Spermonde Archipelago in South Sulawesi, Indonesia, showing
the Restoration Village and the "mainland" city of Makassar
The Spermonde archipelago of Indonesia is located in the center of the Coral
Triangle, a region known to have the highest coral and fish diversity on earth
(Sanciangco et al., 2013). The archipelago is composed of approximately 180 coral
islands located approximately 60 km off the coast of Makassar, the capital city of South
Sulawesi (Figure 4.1). 54 of these islands are densely populated. Currently, the economy
of these coral island communities is semi-subsistent. Island residents rely upon fishing as
the dominant livelihood with an estimated 6,500 fishing households in the region (PetSoede et al., 2001). Most fishers are employed through a patron-client fishery system.
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Similar systems are widespread throughout the Spermonde and are characterized as
hierarchical wage-labor systems where “pungawwa” (patrons) provide fishing gear,
boats, access to markets, and loans to their “sawi” (fisher/crew) (Ferse et al., 2012;
Ferrol-Schulte et al., 2014). Patron-client fishers of the Restoration Village are mainly
“pa’gai” fishers that target pelagic species, such as mackerel and squid, using purse seine
fishing gear; however, “pa’gai” fishers seasonally fish the surrounding reefs for coral
squid and cuttlefish. A smaller proportion of fishers in the local community are semisubsistent independent fishers and are heavily reliant on the local coral reef for their
livelihoods. Beyond livelihood and food security benefits, surrounding coral reefs are
locally valued for storm protection of their island home and their boats. It is also an
important space for children to recreate— swimming, fishing for small coral fish or
foraging for shellfish on the reef flats.
The coral restoration program began in July 2017, posed as a dual conservation
and development initiative designed by a large multinational corporation that sources
resources from the region. The stated objectives of the CRR project are to conserve and
restore the biodiversity of local coral reefs, while simultaneously improving the food
security of the local community through increased fishing yields. As stated previously,
the Restoration Village was selected as the project site through a lottery system and
project engagement is clearly directed to the Restoration Village community, while
neighboring villages are not consulted or included in project decision-making processes.
Initially the village head ( “kepala desa”) was consulted and agreed to the restoration
project. Afterwards an agreement letter was distributed to each household. This letter was
intended to inform community members of the project and to garner support. This
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approach was not fully effective. Numerous interviewees informed me that they either
never received a letter because they were away fishing or that they had received a letter
but could not read its content. Beyond this initial community-wide attempt at
communication, community engagement by the company in the Restoration Village over
the past three years has occurred through public meetings in the village square, decision
making meetings with high level villagers, informational pamphlets, and gifts to the
mosque. Decision-making meetings are held fairly regularly with a select few who may
or may not share information within the community, and community-wide meetings have
occurred only twice in the lifespan of the multiyear project and were held to share the
progress of the restoration project. Leaflets, brochures, posters and an annual calendar
have also been distributed locally providing information on the scientific findings of the
academic collaborators' work on various studies investigating the marine ecology and
coastal geomorphology of the island.
The Restoration Project employs a community-based model where community
members are paid to partake in the coral transplantation process, providing a short-term
economic stimulus in the community. Initially neighborhood heads (“Rukun Tentangga”)
selected a number of individuals (typically 6-10 people) from their neighborhood to
participate in monthly build days. However, this method was later abandoned in order to
be more inclusive. Now, individuals who want to participate just need to show up at the
designated site in the morning of the build day. Community members tie coral fragments
to hexagonal-shaped steel structures termed “spiders” at the time I studied the project,
which are then deployed by trained divers to designated restoration sites around the
island. On average, deployment events occurred once per month during the dry season,
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employing around 36 local men and deploying 550 spiders in areas 300–400m2 over a 3day period. A fixed budget was allocated for monthly deployment events, therefore,
compensation per person varied depending on the number of individuals who participated
(i.e. more people participating meant a smaller payment per person). On average,
compensation was comparable to a typical day’s wage as a fisherman in the community
($5-$7 USD).

Figure 4.2. a) COREMAP-established MPA, where the restoration project location was
initially proposed. b) Actual build-site locations as of 2018.
Restoration infrastructure was initially intended to be deployed within the existing
bounds of a marine protected area (MPA) that was established through the Coral Reef
Rehabilitation and Management Project (COREMAP, 1998-2013); however through the
life of the project build sites expanded beyond the boundaries of the MPA across the reef
crests and surrounding sand bars (Figure 4.2). COREMAP is Indonesia’s largest MPA
initiative and is funded by the Asian Development Bank and the World Bank. The
company hired two coral guards to enforce no-take restrictions of the COREMAPestablished marine protected area and legally-mandated restrictions on destructive fishing
gear (i.e. bomb and cyanide fishing gear); however, these coral guards have been
described by community members as over-enforcing (compared to their COREMAP
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predecessors), restricting the use of spearguns and access beyond the bounds of the MPA.
Some island residents have described that they are fully restricted from fishing around the
island while others have described that they are only restricted to fish where restoration
infrastructure has been installed, and this restricted space has expanded beyond the
boundaries of the MPA as shown in Figure 4.2. Although enforcing restrictions on fishers
from neighboring islands is not alien to the region (Glaser et al. 2010), fishers from
neighboring islands have been fully prohibited from fishing on the island only since the
introduction of the restoration project. None of these new restrictions are officially
mandated by the local government and company project officers state that they do not
require that coral guards enforce these newly-adopted restrictions; however, the
enforcement of these restrictions began with the implementation of this project.
The multinational corporation implementing the program is engaged in various
forms of large-scale natural resource extraction in the local region and across Indonesia.
This CRR program is part of their broader sustainable fisheries initiative, aimed at
reducing the environmental impacts that the company poses on the world’s oceans and
fisheries. This particular project is the first of its kind where the corporation involved is
not only funding the work but also developing and implementing the program, despite
having minimal experience in the realm of marine conservation, let alone communitybased conservation initiatives. Not only are complexities exacerbated by the
entanglement of CSR, conservation, and small island life, but also by the post-colonial
context of this particular community.
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Dispossession & Exploitation in the Spermonde
In order to understand the forms of dispossession that are occurring with the CRR
project and their implications as either patterns of exploitation and displacement or as
legitimate fears for local people, it is important to consider the historical context of
resource and land exploitation in the region and the history of colonialism in Indonesia.
These historical factors influence the ways conservation and resource exploitation is
experienced and practiced by local people in the Spermonde today.
European imperialism in Sulawesi (and Indonesia) spanned over 300 years
beginning in the 16th century when Portuguese, Spanish, English and Dutch spice traders
established processing factories in Makassar, the capital of South Sulawesi. Towards the
end of the 17th c. the Dutch claimed hegemony over the South Sulawesi region through a
series of wars, pushing out all other European powers (Knaap & Sutherland, 2004).
Control of South Sulawesi allowed for the monopolization of the spice trade in the
Maluku islands, east of Sulawesi. At this time settlement in the Spermonde was forbidden
by the Dutch who designated these islands for Dutch naval use (Knaap & Sutherland,
2004), however some historical accounts state that some of the islands had been settled
by Bajo communities (Reid, 1999); and by the early 18th c Malay, Indian and Arabic
traders settled on some of these islands, using them as a trading outpost (Mattulada,
1994). When Indonesia gained its independence in the late 1940’s at the end of World
War II communities of South Sulawesi people fled the islands due to political instability
(Ferse et al. 2014); however, accounts from the Restoration Village community exhibit
the contrary. During the independence movement, violence in mainland Sulawesi pushed
individuals to flee and some found refuge on the small coral islands of the Spermonde.
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The Spermonde as a temporary space of refuge fits into the dominant cultural mode of
the Makassar region of South Sulawesi. In Makassarese culture, coral islands are
perceived as amphibious entities, meaning they are neither terrestrial nor aquatic (Gibson,
2005). They are something in between landscape and seascape. It is a liminal space, fit
for a time of transition, or a place to find refuge. However, these communities continue to
persist and the Makassarese people of the Restoration Village have adapted to small
island life and fishing-dependent livelihoods, despite originating from agrarian
backgrounds in mainland Sulawesi over two generations ago.
The Spermonde Islands were then influenced by a second wave of migration in
the late 1960’s during Suharto’s “New Order,” which was largely focused on economic
development and the corporatization of government in order to achieve broad political
order (Knaap & Sutherland, 2004). This period was also characterized by extreme
violence. Genocide of ethnic groups, justified as ‘Communist cleansing’ swept across
Indonesia (Tsing, 1993). Again, according to interview accounts in the Restoration
Village, people seeking both refuge and economic opportunities resettled the Spermonde.
Here, economic development took shape through the commercialization of fishing. New
development opportunities and fishing technologies attracted fishers to the islands to
partake in new forms of wage-labour fishing.
Fishing transitioned (or was appropriated) from a practice that was subsistencebased to one that was commodity-based. This transition stripped local people of their
autonomy and their rights to resources. Similar to what has been observed in Malaysian
rubber plantations (Dove, 2011), fishing in the Spermonde transitioned towards the
production of “dead” goods. The species that were targeted by commercial fisheries were
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those that could be sold in the urban markets of Makassar, but they did not fit into the
local morality of production (i.e. the production of goods for local consumption).
Furthermore, this new form of fishing resulted in a less diverse fishery, the depletion of
select commercial species, the degradation of coral (as destructive fishing gear was
adopted to target those selected species), and a poverty trap, where islanders no longer
fished for their own food but to support the seafood demand of consumers on the
mainland and beyond (Gorris, 2016). This wage-labor system is characterized as a
poverty trap because “patrons” pay “client” fishers low wages but subsidize wages with
loans. In order to pay off provided loans, fishers must sell their catch to patrons at belowmarket costs. This system makes it nearly impossible for fishers to ever regain their
autonomy. This practice was not isolated to the Spermonde but occurred across Indonesia
and other parts of Southeast Asia. In Borneo, the Meratus Highlands of Sulawesi, and
mainland Malaysia, ethnographic accounts described similar scenarios where small-scale
farming was replaced by plantation-style, wage-labor farming, resulting in social
inequality and the deterioration of community networks (Tsing, 1993; Dove, 2011; Li,
2014; Scott, 1999). However, it should be noted that patron-client networks within the
Spermonde context are complex social networks that are not completely one-way
relationships. Pungawwa also serve important social and cultural roles and provide
security for their sawis in time of hardship (Ferse et al. 2014). This form of capitalistdriven resource appropriation extended beyond fishing and farming to conservation
projects all across the region, aimed at stemming the environmental degradation that
resulted from New Order economic development.
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Most notably in the Spermonde, COREMAP, the large-scale MPA initiative
mentioned previously, was organized in the image of high modernism that was
characteristic of previous commercial fishing and government intervention in the region.
It was designed and implemented as a program aimed at achieving both conservation and
neoliberal development objectives. COREMAP, implemented through the Ministry of
Marine Affairs and Fisheries of Indonesia, is the largest MPA program in Indonesia
(Glaser et al., 2010). The development outcomes of COREMAP were designed to
establish “a viable coral reef management system in Indonesia that places the community
at the center of management” (Radjawali, 2012, p. 547). In the Spermonde islands, efforts
were focused on establishing community-based initiatives, such as creating locallymanaged MPAs and awarding grants to promote the adoption of alternative livelihoods,
such as aquaculture and tourism, and the development of coastal resilience infrastructure,
such as breakwaters. Despite extensive efforts, many COREMAP-established MPAs
remain unenforced, alternative livelihoods were poorly adopted, and other management
strategies were typically neglected once COREMAP representatives left host
communities (Glaser et al. 2010; Ferse et al. 2014). Furthermore, social inequities and
community frictions developed because allocated project benefits were captured by the
local elite. Ultimately, the greatest barriers to achieving COREMAP's marine
conservation and development goals have been identified as challenges linked to the lack
of equitable collaboration and engagement with local communities and the inability to
incorporate existing trade and social networks into conservation management strategies
(Radjawali, 2012). These particular challenges also highlight neocolonial legacies of
conservation strategies in the region, where tools of reform are implemented through
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force and are expectant that local norms and values will change to Euro-centric ones,
echoing the findings of other ethnographic studies of conservation interventions in
Indonesia and Papua New Guinea (Li, 2007; Lowe, 2013; West, 2006, 2016). This
history of colonial and neocolonial exploitation in the region that has shaped and
reshaped the relationships between island, sea and people in the Spermonde lays the
foundation for present-day interventions, such as the coral reef restoration described in
this paper, and the way they are received by local people in aquapelagic societies.
The following three sections discuss the multiple forms of dispossession that
interviewees described having developed because of the CRR initiative. These forms of
dispossession are either direct experiences or related concerns about what is to come.
Most obviously, independent fishers from the restoration village and neighboring islands
have been dispossessed from their fishing grounds around the restoration village through
the enforcement of no-take restrictions around most of the islands, beyond the bounds of
the existing COREMAP MPA, resulting in a reduction in fishing yields and possibly
local food security. More subtly, the MPA restrictions have also resulted in the damage of
reciprocal aquapelagic relations between the Restoration Village and other surrounding
islands, further impacting the livelihoods of fishers from the Restoration Village. Finally,
many members of the Restoration Village are concerned that the corporation intends to
dispossess the community of the island itself. The community remains skeptical of the
corporation’s motivations for pursuing coral restoration. Because it is a company that is
involved with local resource exploitation, the community expects they must have ulterior
motives for engaging in restoration beyond restoring the reefs for the local community.
These various forms of dispossession, along with the community’s historical legacy of
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intergenerational dispossession, contribute to the deterioration of local wellbeing where
local people feel powerless and vulnerable to the conservation intervention.
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Dispossession through Marine Appropriation

“Before the restoration project we saw the reef as “ours” and could fish freely; now we
[the community] do not feel as if we have ownership.” (Interview Respondent #5, July
2019)
When discussing dispossession from land or marine territory, it is necessary to
understand “who is being dispossessed of what and the types of rights and power they
had to access property prior to dispossession” (Kenney-Lazar, 2012: 1021). In the
Restoration Village, areas once utilized for fishing grounds and boat anchorage now have
restricted access for local people, while coral restoration infrastructure is freely deployed.
Local people have lost their rights to fish on and navigate through adjacent reefs and
these reefs have effectively been appropriated for marine conservation.
Appropriation has been described as the centerpiece of the dual, related processes
of accumulation and dispossession (Fairhead et al., 2012). It is the process where the
ownership, use rights and control over resources that were once publicly or privately
owned are transferred from the poor, or marginalized, into the hands of the more
powerful (Cernea, 2006; Fairhead et al., 2012). This process perpetuates colonial and
neo-colonial legacies of “resource alienation” or “land-grabbing” and in this case, the
appropriation of nature is made in the name of the environment, rather than the State or
economic development (Fairhead et al., 2012). In this way, ecosystems and their services
adopt new forms of value and commodification that can be transactional in environmental
markets, while local forms of value and dependence are ignored.
For example, carbon offset or biodiversity offset programs have become normal
practice in resource extractive industries. Mining and logging companies offset their
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impacts on the environment by setting aside large swaths of forest, where carbon stocks
or biodiversity stocks (i.e. trees or ecosystems) exist as protected entities that may be
traded in emerging environmental markets. Meanwhile, local people who may have
depended upon these landscapes for farming, hunting, or foraging are dispossessed of
their rights to access these resources. Despite not always being the cause of resource or
environmental degradation, local communities often bear the weight of the degradation
produced through commercial exploitation— either through displacement for commercial
exploitation and development or for conservation efforts designed to offset the impacts of
these exploitative industries. Furthermore, the commercial industries engaged in these
sustainability and conservation mitigation programs are praised for rectifying the stress
they put on the planet, while little attention is brought to how these practices lead to the
marginalization of local people. This emergent entanglement of industries and
communities “remakes the world in ways that benefit certain industries at the expense of
more locally engaged ways of life” (Moore, 2019).
In the Restoration Village, a similar narrative has materialized where the water
and reefs surrounding the island have been appropriated as reef ‘stocks’ that can be
preserved and restored in an attempt to mitigate the strain that the company has put on the
world’s oceans and fisheries. Moreover, the company has gained international
recognition for their work in sustainability and clout in the space of marine conservation.
Moreover, focusing attention on the restoration of reefs shifts the burden of guilt away
from the company’s own large-scale commercial fishing operations to the ‘destructive ’
fishing practices employed by local people.
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Local independent fishers no longer have the rights to access marine resources on
most of the reefs that fringe their island, despite previously having and freely exercising
that right prior to the restoration project. Although an MPA had been previously
designated under COREMAP, this MPA was never strictly enforced. Furthermore, the
new restrictions extend beyond the bounds of the COREMAP MPA to include most of
the nearshore waters of the island. Now, those fishers that once utilized the reef must
travel further, expending more fuel, and therefore more money, to catch the yields they
had in the past. Some just fish in the limited space not included in the MPA and perceive
that they catch less fish. For local spearfishers, the impacts of the restoration project are
viewed as insurmountable to their livelihoods because they are no longer allowed access
to any of the waters near the island and feel forced to consider new gear types. This
particular consequence where local fishers ’livelihoods and potentially their food security
have been adversely affected by restoration policy infrastructures is somewhat ironic,
however all too familiar in the conservation development literature (Mangora et al., 2014;
Moshy et al., 2015; Moshy et al., 2013; Walley, 2010). The purpose of the CRR initiative
was initially posed as a means of improving food security, where enhanced and healthy
reefs would bring more fish that fishers would therefore catch. However, excluding
fishers from this area, a caveat that most respondents expressed was unbeknownst to
them when they initially consented to the project, has led to reduced access to fishing
grounds, perceived fishing yields and perceived food security for some families.
Finally, the question of spatial use and resource dispossession applies to more
than fisheries. The removal of sand surrounding and on the island was banned by the
community years ago, as a method to mitigate the effects of sea level rise and coastal
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erosion. However, the CRR project has free access to sand on the island. Sand is part of
the materials they use for the coral spiders, and they see using the island’s sand for CRR
as acceptable, even though it is prohibited for building the homes in which local people
live. The local people see how sand has been appropriated for conservation use, despite
the importance of maintaining sand on the island to protect it from the threat of violent
storms. They see the conservationist prioritizing the production of healthy coral over their
coastal resilience. One particular community member has been more outspoken over this
issue that others. In an interview, two other respondents described how this community
member was the only individual brave enough to protest this issue and to call out the
innate contradiction of allowing the conservation group to utilize this resource, while the
community is strictly forbidden. Although coral reef restoration is actually intended to
help mitigate coastal erosion, the CRR project has not effectively communicated with the
community that this is a potential ecosystem service and the project may also be
damaging the community's own forms of mitigation by creating new methods without
adequately consulting the community as to their intentions. Like restrictions on
spearguns, sand exploitation restrictions are a clear reminder to the community of the
double standard that exists between the company and the community and that the
conservation group has the power to decide which forms of resource use are appropriate
and which are not.
Dispossession from Aquapelagic Social Networks

“There is a social problem between [the Restoration Village] and other islands because
fishers are not allowed to use [a] speargun [here] anymore.” (Interview Respondent #5,
July 2019)
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Reciprocal relations are a critical component of small island life in the Spermonde
(Gorris, 2016). They are a primary ingredient of the ‘marine adhesive ’(Fleury, 2013)
that binds small island communities together across aquapelagic seascapes. Access to
fishing grounds is often based on reciprocity, where providing access to marine territories
controlled by one community can ensure access to those territories managed by others,
although this is not always the case as described in Glaser et al. 2010 who identified
communities in the Spermonde that enforced fishing restrictions which were viewed by
other island communities as acceptable. Despite this fact, social networks and alliances,
such as reciprocal fishing relationships, are essential for ensuring food security, and
supporting livelihoods and wellbeing in rural communities that cannot exist in isolation
(Fabinyi & Liu, 2016); interventions that interfere in these relations may lead to profound
social consequences. The CRR project has not only dispossessed fishers from the
Restoration Village of their rights to fish around their own island; it has begun to
dispossess fishers from the Restoration Village of the right to participate in aquapelagic
reciprocal relations, and therefore the rights to fish on neighboring islands. This underexplored form of dispossession resulted from the establishment and enforcement of the
reef restoration MPA. Surrounding islands who are excluded from fishing on the CRR
sites are protesting these restrictions by prohibiting fishers from the Restoration Village
from fishing in the surrounding marine territories. To repair these damaged social
relationships between islands four pungawwa (the pungawwa who employ sawi on the
south end of the island) have forbidden their sawi to participate in the restoration project
in order to demonstrate a greater commitment to their inter-island allegiance. These
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community-level acts of diplomacy are proving to be effective, and after much discussion
and negotiation, many fishers have regained access to neighboring island fishing grounds.
However, some community members are still prohibited from entering the waters
surrounding other islands and are unwelcome at inter-island social gatherings. Mainly,
the islanders who are employed as "coral guards" to protect the restoration areas are the
ones that experience these exclusions. These individuals were not trained on enforcement
strategies and their efforts to keep potential fishers out of the island's waters have been
described by others as aggressive and hostile. Their enforcement strategies have
sometimes led to nearly violent conflicts. On one instance a group of fishers from another
island, who were given direct permission from the Village Head of the Restoration
Village to fish, were forced to leave by coral guards. Later that week, a group of nearly
30 angry men, armed with spear guns, came to the Restoration Village and demanded to
speak to the Village Head over the matter. The incident was frightening to many of the
residents because this type of nearly violent inter-island conflict is extremely abnormal.
The wife of one of the coral guards involved in the incident expressed a fear that her
husband would be killed for his involvement in the project because of the negative view
many of the residents of other islands had adopted towards him. His fishing gear has been
vandalized on a number of occasions and he is still not allowed to visit some of the
surrounding islands. This incident also reflects that some community members now view
the CRR project as having greater authority over inter-island relationships than the
Village Head. Coral guards view their responsibilities to the restoration project as
superseding their responsibilities and relations with the local government and
surrounding island communities.
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So far, the CRR project has operated under the assumption that the program has
limited isolated impacts on the community of the Restoration Village. They have ignored
or are unaware of the ‘marine adhesive ’(Fleury, 2013) that binds this community to
others across the Spermonde. The appropriation of the Restoration Village’s reefs for
CRR has dispossessed fishers across this aquapelagic society of their rights to fish not
only in the immediate area of the project but in other communities, and it has
dispossessed them of the important reciprocal relations that are critical to small island life
and that support livelihoods and wellbeing. It has also sparked fears about future forms
of dispossession.
Dispossessive Infrastructure and its Evocation of Fear
"[The Company] has spent money and time on the project, maybe in the future when I am
dead and gone, [The Company] will come back and own this island. They will return and
claim the island from our children saying that their parents planted this coral on [The
Company's] behalf and is now the property of [The Company] so they will have to leave.
What [The Company] has built is a marker of ownership, which they can return to in the
future and claim." (Interview Respondent, June 2018)
Beyond the enforcement of no-take restrictions and the designation of MPA
boundaries, the coral restoration infrastructure in itself has exacerbated feelings of lost
ownership. Although many respondents described that MPAs have been established
where the restoration infrastructure has been deployed, some respondents from the
Village were fully unaware of the establishment of any MPA and described that their
experienced loss of autonomy over marine territory stems from their fear of the
corporation. These particular community members were often those who were far
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removed from the project and did not regularly participate in build days. From their
perspective, the only explicit restriction that was enforced by the conservation group was
to not damage or break coral; and therefore, they were fearful of the potential penalties
imposed by a corporation that appears to some to be operating in an unpredictable
manner. Heavy fines or imprisonment are a constant concern for many boat captains
when they return to the island and drop anchor in waters that are no longer open for
anchorage and for fishers whose hooks and lures snag branching coral. They feel as if
they no longer have autonomy over their island and resources; and that they now live
under the strict scrutiny of the corporation. This sense of vulnerability and powerlessness
seems to be shaped by not only the establishment of an extended MPA but also the
material items mounted to the seafloor. Many respondents have described that the
transaction between them and the company, where they were paid for preparing the
spiders, may in hindsight have been a transaction to sell their rights to the seafloor on
which the spiders are mounted. They view the ‘spiders’ as material infrastructural
markers of the company’s territorial claim and they believe that if they damage the
spiders and the coral tied to them, they will be punished. The ‘spiders’ are therefore a
physical reminder of the company’s presence and apparent new ownership of the area.
These concerns are warranted and stem from a long history of colonial and
neocolonial displacement and exploitation in the region, but also from news stories of
displacement that flood their social media feeds. Intergenerational trauma of
displacement reinforced by constant news and accounts of displacement fuels the
community’s concerns over the company’s motives for involvement. As one community
member put it, “It’s impossible for [the company] to not expect anything in return after
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all that they have invested into the project.” This relation between investment and
expected returns is clear to many island residents and it is the uncertainty of what the
expected returns are that have left the community fearful for their future. Speculations
range but reflect what they have seen in other communities. The aquarium trade, rare
minerals, and tourism development are the primary speculative drivers of the company's
involvement. Fishers have described how there are islands where they no longer can fish
because they are controlled by westerners who have established aquaculture operations,
while mining and tourism are classical narratives of past and present displacement in
Indonesia.
The Spermonde is home to one of the largest aquarium trade networks in the
world and there are many live coral and coral fish operators in the region (Ferse et al.,
2012). Some community members have expressed concern that the company is working
to restore and enhance the reefs surrounding the island with the intention to harvest coral
once it has grown. Furthermore, the very material CRR infrastructure itself is considered
to be a structure that might facilitate harvesting because coral pieces can easily be broken
off these structures. Theories revolving around tourism were influenced by the regular
flow of visitors from Western countries the community has frequently observed diving on
their reefs and visiting their island since the restoration project began. They perceive
restoration efforts as a potential method for making the island more desirable for wealthy
tourists. Some members of the community view these potential tourism prospects as an
economic opportunity to set up market stalls to sell handicrafts or homestays; but others
worry that if tourism interests continue to grow, the community will be forcibly removed
to make space for a western resort. This concern is reasonable given Indonesia’s modern
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history of tourism-related displacement (Cole, 2017). The company has indeed brought
many foreign visitors to dive the restoration site and see the healthy coral growth that has
been achieved over the last few years. Collaborating scientists from academic
institutions, invited nature filmmakers, science journalists, and employees from the
company curious about the program have all traveled to the island of the Restoration
Village to experience the newly restored reef. These visitors dive on the reefs, join local
people in the tying of coral fragments onto the spiders, and ‘explore’ ’the local village to
‘experience ’island life. Over the years the numbers of foreigners who have come to the
island have increased, despite the company's claims that it is keeping visitation to a
minimum, making the community concerned about what this growing interest might
mean for their future.
These fears have been exacerbated by the minimal effort the company has put
towards building trust in the community and providing information about their stated
motivations of regional marine sustainability and corporate social responsibility. As
mentioned earlier, community engagement by the company in the Restoration Village has
occurred through public meetings in the village square, decision making meetings with
high level villagers, informational pamphlets, and gifts to the mosque. These modes of
engagement are not necessarily participatory and most in person consultations are limited
to the village elite. Furthermore, these efforts of engagement and information
dissemination have not been fully sufficient in quelling local people’s questions and
concerns about the program. Information about the company’s background and why they
have decided to pursue coral reef restoration in the Restoration Village has never been
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provided to all residents of the island, leading most people to question the overarching
goals of this CRR initiative.
Conclusion: Towards Historically-Aware Aquapelagic Coral Reef Restoration
After three years studying this project, it appears that the seascape and island
resources alike have been appropriated to be used, valued, and experienced by the
Westerners conducting the CRR initiative, not necessarily by the people in the
community, despite claims to the contrary. Western researchers and other visitors have
the freedom to move about the surrounding reefs and water, while local people have been
excluded from this space, risking the loss of any sense of ownership, even as the project
designers state that they are restoring the reef for the future benefit of the islanders
themselves. Despite its good intentions, the CRR initiative has caused social
consequences that exemplify multiple iterations of “accumulation by dispossession”
where the people who were expected to benefit from the supposed conservation as
development promises are in actuality harmed by them (Brechin & West 1991; SchmidtSoltau 2003; Kamat, 2008; Agrawal & Redford, 2009; Benjaminsen and Bryceson, 2012;
West, 2016). Local people perceive that they have lost autonomy over their reef resources
to the multinational company. They see it in their inability to freely fish and navigate in
their waters and in the ways that reef resources are managed and controlled by the
company rather than their own local governance structures. They also experience it
through their inability to freely engage and reciprocate in the aquapelagic society in
which they are situated. This CRR approach has led to the dispossession of local people
from space, rights, and resources that are integral to small island life. Coral reef
restoration and other spatially-oriented marine conservation initiatives need to be more
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cognizant of the aquapelagic nature of small island societies and the potential
ramifications that protected area management strategies and introduced marine
infrastructures (material and policy based) can have on small island communities. At the
very least, CRR initiatives in archipelagic regions must adopt an aquapelagic framework
that is cognizant of local and regional history, inter-island network systems and other
social and cultural practices to move beyond the narrowly assumed benefits of coral
restoration to equally assumed isolated island communities. Aquapelagically-informed
marine conservation strategies can expand how communities and their networks might be
able to engage with private philanthropic CRR programs and their infrastructures in ways
that do not drastically limit community autonomy and dispossess small island populations
from the social and ecological relationships that sustain and protect them.
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CHAPTER 5: GENERAL CONCLUSION
Summary of Findings
This work proposed to investigate the human dimensions of coral restoration in
order to demonstrate that the local socio-cultural attributes of a community impact the
results of coral reef restoration, and that reef restoration may indirectly impact local
communities in unexpected ways. As stated in the introduction, my research aimed to fill
knowledge gaps of how to incorporate social, cultural, political and historical
characteristics of small island communities into more holistic assessments of coral reef
human environmental systems and adaptive management practices for coral restoration.
Specifically, I explored the roles that power (i.e. differentials, equities, and political
spheres), (neo)colonial histories, and cultural beliefs and values play in shaping humanenvironmental relations and how these social dynamics therefore influence the perception
of coral restoration practices in Spermonde small island communities.
Through a systematic literature review, Chapter 2 investigated the state of coral
restoration science to evaluate how human dimensions are currently incorporated into
coral restoration projects in general. In this review I extended key critical observations
from social scientific fields relevant to the practice of CRR in order to highlight the
importance of the aforementioned socio-cultural factors for understanding the complex
dynamics of human-environmental coral reef systems. I found that the current integration
of the human dimensions of coral restoration science is limited. Linkages between
human-environmental systems are often poorly defined and over-simplified; and potential
inadvertent social impacts of reef restoration and the barriers and social heterogeneity of
accessing benefits remain unexplored. This chapter laid the foundation for the work
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described in chapters 3 & 4, highlighting that research on the human dimensions of coral
restoration is currently limited.
Over a cumulative 8-month period between December 2016 and August 2019, I
followed the changing naturalcultural relationships between Restoration Village people,
surrounding coral reefs, neighboring island communities, and the Restoration Company;
and the findings of these observations and assessments were documented in chapters 3 &
4. In chapter 3 I assessed how the social development objectives of the restoration
initiative (i.e. improved food security) aligned (or misaligned) with coral reef resource
use values of the Restoration Village community. I specifically identified the 1)
perceived socio-cultural benefits of coral restoration to the local community; 2) impacts
of reef restoration on local food security; and 3) local socio-cultural barriers and
limitations of reef restoration as a mechanism for improving food security. It was found
that fish contributed to food security primarily as an income source to purchase food and
local people mainly valued nearby reefs for storm protection. Furthermore, fishers were
mainly organized through patron-client systems that target pelagic species; therefore,
most fishers had minimal dependency on adjacent reefs. Complex social and trade
networks associated with patron-client networks presented barriers to transitioning to
reef-based fishing activities and therefore to accessing potential food security benefits
generated from reef restoration.
In chapter 4 I documented the various forms of dispossession resulting from the
restoration initiative that I observed emerging in the Restoration Village community over
the three first years of the project. Not only did more obvious forms of marine
displacement result from the establishments of protected areas around restoration sites,
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but dispossession from small island social networks and reciprocal relations were
consequences of restoration efforts at various times. In this chapter I also discussed how
historical dispossession and (neo)colonialism influences the ways that local people
perceive restoration technology and restoration management practices. Past experiences
imbed fears of dispossession in some Restoration Village community members leaving
them skeptical of the motivations behind reef restoration and worried about future
dispossession from their small island homes.
Contributions of This Project
Theoretical Contribution
This research furthers the use of decolonial multidisciplinary methods and concepts
to disentangle the complex human-environmental relations of small island communities,
coral reef ecosystems, and marine conservation initiatives. I provide a multidisciplinary,
evidence-based ethnography on the complex human-environmental relations entangled
with the coral reef restoration study site. This approach sheds light on the socio-cultural
complexity of small island life and its valuable role in mitigating the neo-colonial aspects
of conservation and restoration practices, and addresses the shortcomings of conventional
SES approaches, which have become the primary mode conservation practitioners use to
address the human dimensions of conservation and resource management. Although such
strategies can be successful, most SES frameworks do not allow for the conceptualization
of the entanglement of cultural and ecological processes as political and have instead
emphasized only the ecological objectives of management projects as social benefits. The
adoption of a decolonial and multidisciplinary approach for conceptualizing the dynamics
of coral restoration in small islands allows for a more complex understanding of human
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lives in aquapelagic landscapes and facilitates more historically-aware and equitable coral
conservation strategies beyond the interventionist "saving" of coral reefs as marine forms
of wilderness.
This research further develops decolonial multidisciplinary frameworks within the
Indonesian context that were originated by anthropological scholars such as Li (2007,
2014), Lowe (2006), Stoler (1995, 1997), and Tsing (1994, 2005). Building upon this
theoretical knowledge base of environmental anthropological, colonial, and
socioecological theories allowed for a rich assessment of human environmental relations
within small island communities in Indonesia and provides further evidence of the
evolving ways that conservation continues to operate within a neocolonial and neoliberal
context. Similarly, this case demonstrates a new iteration of Moore's Anthropocene
Islands discourse (2019) by showing how the nexus of local communities, restoration
science, and corporate social responsibility can lead to local social and environmental
changes in small island communities.
Applied Contribution
The insights from this work not only contribute to the growing field of decolonial
marine conservation social science and Indonesian environmental anthropology. My
findings also provide insights for future coral reef restoration management and
conservation. I demonstrate the value of understanding power relations and other sociocultural attributes of small island communities and that these various factors heavily
influence the ways that local communities perceive and engage with restoration
initiatives. Specifically, I describe how patron-client systems and inter-island community
networks entangle with coral restoration practices, especially in regards to community
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support of conservation practices and reciprocal fishing relations. Inter- and intra- island
social networks, social capitol, and (in)formal community leaders need to be considered
through the coral restoration project planning and management stages. Moreover future
initiatives need to assess the most appropriate scope of potential “stakeholders” and think
beyond the immediate island (or coastal) community where a restoration program is
implemented. I also show that historical and contemporary socio-cultural and economic
factors shape the consumption preferences of local communities and that restoration
practitioners cannot assume that restoration of reef resources will always translate into
food security benefits. Cultural taboos (i.e. local dietary preferences and the avoidance of
certain species for consumption), access to selective fishing gear (i.e. gear that targets
pelagic vs. reef species), and patron-client systems all influence the resources particular
communities exploit; and therefore it is critical to understand these factors to determine
how coral restoration will impact a particular community.
This work highlights the importance of examining social complexities, historical
context and micro-political systems at the local level in order to understand evolving
realities that affect coral restoration outcomes. Whether considering the allocation of
benefits or unintended social consequences, power relations, differentials and (in)formal
political spheres have significant influence on outcomes. Patron-client systems influence
access to potential food security benefits and participation in restoration efforts, while
colonial legacies impact whether local people supported restoration efforts. Effectively
understanding different forms of power and how to operationalize them in social
assessments is critical to identifying successful methods of reef restoration management.
In summary, this work demonstrates the importance of acknowledging and incorporating
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critical social factors that may affect the long-term success of coral restoration and other
marine conservation programs. Moreover, these findings have been communicated to the
Restoration Company and have informed recent modes of engagement with the local
community and adaptations of restoration management.
Reflection on Restoration
Reflecting on my dissertation, I think it is worthwhile to think back on how this
project has developed and how the ways that I think about human environmental relations
and conservation have evolved. I initially became interested in the human dimensions of
natural resource management through the lens of a conservation practitioner, interested in
identifying solution-based tools that address issues related to resource user behavior and
lead to long term management success. I only viewed the interactions and relations
between humans and the environment within the narrow scope of economic resource
dependency (i.e. fishing, tourism, mining). I viewed people within these systems as
resource users who were unknowingly depleting the resources in their surrounding
environments at unsustainable rates, while conservation and natural resource
management practitioners served as guides for local people directing them towards more
sustainable management practices. This perspective was heavily influenced by my prePhD experiences.
I worked for an environmental consulting firm and an environmental NGO that
sought to promote sustainable practices through market-based solutions or top-down
legislative policies. These were Australian firms, therefore they operated within the
settler colonial context of a commonwealth nation and their practices reflected that.
Within this context, economic incentives were perceived as the sole driver of human
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behavior and their interactions with the environment. Working in this space gave me the
opportunity to think creatively about incentives for sustainable management, but still
within the constraints that fiscal incentives are paramount, and therefore the only values
worth investigating. Although I viewed environmental values somewhat
unidimensionally, this work experience also revealed to me that there are other social and
political factors that complicate human environmental systems. There are factors that can
create barriers to accessing the potential incentives that management programs aim to
provide. And most importantly, I learned that conservation and natural resource science
can be highly political, where agenda priorities and relevant stakeholders can be whoever
has more power and influence at the time. This particular revelation stuck with me as it
countered all my previous early academic experiences that often presented science as
apolitical and objective.
These concepts and experiences were foundational to my work when I began my
doctoral research. My background made me critical and curious about who and what
motivates conservation within a particular human community or ecosystem. But the
various socio-political factors that I was cognizant of still fit within the context of my
previous employment and education—dominated by the scientific ideologies of white,
Western, settler nations. It was not until I began my PhD that I became more aware of
other social, cultural, political, and historical factors that can impact conservation
outcomes and the ways in which humans engage with their surrounding environments. As
I began my fieldwork in the Restoration Village and delved into the environmental
anthropology literature of Indonesia and other island nations, I became more conscious of
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the impacts that centuries of colonialism, neoliberal exploitation, and systematic
oppression has on local peoples’ perceptions of conservation interventions.
The works of Li (2007, 2014), Lowe (2006), Tsing (2011), and West (2006, 2016)
re-oriented the way that I observed interactions in the Restoration Village and made me
more cognizant of the pattern of appropriation of nature and resources for conservation
that has occurred in the Global South. These ethnographic accounts were eye-opening but
helpful in interpreting what I began to observe in The Restoration Village. Over my
second field season, new and alarming social issues were emerging as a result of the
restoration intervention. Fears of colonialism and displacement were often mentioned in
quiet concerned voices—fears that, at the time, were surprising but in hindsight made
sense and aligned with ethnographic accounts from my readings. Sure, I was aware that
conservation benefits may not always be dispersed equally across a community; but it
was still difficult to view conservation as a potential mechanism for dispossessing local
people of rights to space and resources that they depended upon. The insights I gained
from my field work and the literature made me re-prioritize the purpose of my research
and what I wanted for myself as a scholar.
I realized that I do not want to be a conservation scientist that operates under the
assumption that the only outcomes of projects are beneficial ones and that programs are
immune to creating negative social ramifications. I realized that I do not want to be
involved in research or conservation work that assumes what local people want and
dictates how local people need to manage their resources. I want to be more critical about
the ways that I as a conservationist and the teams that I work with in the future engage
with local people and whether the work is being done to genuinely help local people or to
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fit Western scientific agendas. I want to continue to work to decolonize my scientific
practice and make this a priority throughout my academic career. I do however want to
recognize that “ideal” decolonial practices will likely be challenging to habitually
achieve.
My own identity as an American foreigner and the privileges that come with that
will always pose a challenge when it comes to ensuring that my relationships with the
communities I study and the local collaborators I work with are equitable. This was a
particular issue for me in my dissertation. I was aware that local collaborators are heavily
dependent upon me to push through publications, yet the physical distance, time
restrictions and language barriers made publication collaborations extremely challenging.
The fact that I was unable to completely fulfill these expectations has left me unsettled
and reflective on how I may ensure that I do not let down collaborators in the future. This
is not to say that I have entirely come short of these obligations. I have submitted one of
my chapters with one of my local collaborators, I hope to co-author further publications
with them, and I hope to collaborate on future projects. However, I do want to
acknowledge that the process has not been as equitable as I would have hoped and I
intend to pursue future collaborations in a more engaged way. My research practice is
evolving and still open-ended, and reflecting on these challenges is an important step I
need to make in order to continue to align my ideals and my practice.
Opportunities for Future Research
The human dimensions of coral restoration have must be further integrated in
coral restoration science, yet this remains over-simplified and directed mainly towards
defining immediate coral reef resource-uses and benefits of restoration. My dissertation
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work contributes to the knowledge deficit of the human dimensions of coral restoration
by providing a multidisciplinary, evidence-based ethnography on a discrete coral
restoration initiative in Indonesia. Although this work sheds light on the complex
entanglement of humans, coral reef systems and reef restoration, more work is needed to
critically evaluate the cultural values of coral reefs and how they shape humanenvironmental relations with coral reef systems. Moreover, further attention needs to be
brought towards the potential social consequences that can result from restoration
initiatives, and this work needs to be done in ways that are mindful of the historical and
socio-political context of reef restoration communities. This dissertation furthered these
knowledge gaps by ethnographically assessing the context-specific socio-cultural
attributes of a local community affiliated with a corporate sponsored reef restoration
project. This work has implications for reef restoration globally, however its findings are
specific to the Restoration Village/ Spermonde island context.
Future studies can expand this work by building coral restoration case studies
that critically explore the human dimensions of reef restoration that considers cultural,
political, and historical factors relevant to human-environmental coral reef systems.
Thematic areas for future research relate to intra-island social networks, reciprocity and
support of reef restoration and protected areas. Further work is needed on understanding
how these social relations play into broader human-environmental relations and in turn
how they may influence the long term success of coral restoration programs. Similarly,
further investigation into the role of patron-client relations and its influence on the
success of reef restoration is also needed. Specifically, investigating how they may be
influential in coral reef systems characterized by reef fisheries, rather than pelagic ones.
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When I imagine the future for the field of coral restoration social science, I hope
to see a field that is grounded in equity, is not rigidly restrained by disciplinary
boundaries and methods, and is working towards holistic understandings of the complex
entanglements of local people, restoration technologies, and coral reefs. Moving the field
towards such an equitably holistic, multidisciplinary approach is critical if we intend to
fully understand how human-environmental factors will shape the future of coral reef
systems.
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